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This is a manuscript which has received only limited 
circulation. On citing this report in a bibliography, 
the title should be followed by the words "UNPUBLISHED 
MANUSCRIPT" which is in accordance with accepted bib- 


liographic custom 


INTRODUCTION 


This is the fourth oceanographic data report listing information 
obtained from d'Iberville Fiord, Ellesmere Island, N.W.T. The first report 
(F.S.R.G., 1973) covers the period March to April, 1973; the second report 
(F.S.R.G., 1975) covers the period March to April, 1974, and August, 1974; the 
third report (F.S.R.G., 1976) covers the period March to April 1975. In 
addition to d'Iberville Fiord, data are presented in this report from Greely 
Fiord and the northern end of Eureka Sound. All data were obtained during 
March, 1976. 


The physical oceanography of the area has been reported on by Ford 
and Hattersley-Smith (1965), Hattersley-Smith and Serson (1966), Lake and 
Walker (1973), Herlinveaux (1974) and Lake and Walker (1976). 


D'Iberville Fiord is located near the eastern end of Greely Fiord at 
80° 30' N, 79° 00° Wand is 35 km long. Greely Fiord as situated on an east- 
west line along the latitude 80° 30'N between the longitudes of 79° 30' W and 
86° 30' W, a distance of 140 km. The main fiord system continues in a north 
westerly direction along Nansen Sound for a further 175 km where it meets the 
Arctic Ocean. Eureka Sound extends southward from the junction of Greely Fiord 
and Nansen Sound and connects this fiord system to Norwegian Bay in the south 
and is the sole route into the area for marine shipping. Those geographic 
areas covered by the oceanographic survey are shown in Figure l. 


A longitudinal section of the Greely Fiord system, including 
d'Iberville Fiord and the northern portion of Eureka Sound is shown on Figure 
2. A sill which obtains a maximum depth of 200 m lies across the mouth of 
d'Iberville Fiord isolating the deep water within. The maximum depth inside 
the fiord is about 560 m. Greely Fiord is a deep fiord with depths near 700 
meters along ail but the eastern end of the fiord. While large portions of 
the fiord remain uncharted the maximum depth found is 805 m. Greely Fiord 
contains no sills but the water below 450 m is isolated by a sill at the north 
end of Nansen Sound. Nansen Sound has depths in excess of 900 m. The north 
entrance to Eureka Sound has a sill with a maximum depth near 250 m after 
which it deepens to 650 m. Further south the sound becomes shallower until 
it reaches its shallowest point of 100 m about midway down the sound. 


The only tide water glacier in the survey area occurs at the head of 
d'Iberville Fiord. The ice shelf and icebergs associated with this glacier 
have a marked effect on the temperature structure of the water within the fiord. 


During the period September to July the sea is completely covered with 
sea ice which remains landfast until shore leads develop in June. The sea ice 
cover normally consists of extensive young (annual) sea ice with patches of 
rafted and hummocked ice. Photographic coverage obtained from Landsat 1 and 
Landsat 2 satellites showed the entire area, with the exception of the north 
end of Nansen Sound, to be entirely free of ice. The ice cleared by the first 
week in August and was not evident again until September 8 when a skim of sea 
ice could be seen in d'Iberville Fiord. This initial ice cover became general 
throughout the entire area by September 12. The sea ice disappeared again by 
September 17 and did not appear widespread again until about September 26 after 
which time no further satellite coverage of this area was received. It was 
evident during the field work in March 1976 that the ice in d'Iberville Fiord 
had broken up and rafted heavily when the ice was 4-5 cm thick. This may have 
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TABLE 1 


Sites and Corresponding Experiment Numbers 


d'Iberville Fiord 


Site l Exper. No. 2010 to 2014 
2 201542016 
3 AULT pe 2018 
4 20191352020 


Greely Fiord 


5 20215-22022 
6 2023 
7 2024 
8 2025 
9 2026, 2027 
10 2028 


Eureka Sound 


Bh 2029, 2030 
12 2031 
13 D032 


14 2033 
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occurred on or about October 9, 1975, when winds in excess of 40 knots were 
recorded at the Eureka weather station. 


Little is known about the general water circulation in d'Iberville 
and Greely Fiords. It is known however that a significant southgoing current 
flows from Nansen Sound through Eureka Sound. 


Data were collected by traversing the 230 km between the d'Iberville 
Fiord base and the Eureka weather station in 1l days using two especially 
equipped tracked vehicles. These vehicles and their associated equipment are 
described by Lewis (1971). 


Data included in this report are limited to conductivity, temperature, 
pressure and the derived parameters salinity, sigma-T and sound velocity. Other 
information collected but not reported here concerned meteorological parameters, 
tides, current profiles, dissolved oxygen, the physics of sea ice and icebergs, 
and time lapse photography of ice movement. 


The experiment sites are shown in Figure 1] and the experiment ident- 
ification number(s) for each site are listed in Table 1. For convenience the 
data are grouped into one of three geographic areas, d'Iberville Fiord, Greely 
Fiord and Eureka Sound. 


Data Recording 


Conductivity (C), temperature (T) and pressure or depth (D) measure- 
ments were taken with Guildline Model 8101A CTD units. To monitor the 
accuracy of the CTD measurements water samples were taken from time to time 
with oceanographic bottles. These water samples were run through a Hytech 
Model 6220 bench salinometer calibrated with Standard Sea Water. Thermistors 
used to check water temperatures were calibrated in a triple point cell. 

Values obtained from a bench salinometer and a thermistor were compared to the 
CTD values obtained coincidentally and temperature and salinity corrections 
were determined. A detailed discussion of our methods of in situ measurements 
of conductivity and temperature can be found in Lewis and Sudar (1972). 


The principal recording system for output of the Guildline instru- 
ment was a Vidar 5400 data logger with printed and punched paper tape output. 


Data Processing 


Salinity values determined from CTD data occasionally indicated 
statically unstable water structure. Where these apparent instabilities 
could be attributed to insufficiently fast initial instrument lowering speeds 
or to sharp vertical gradients the conductivity values were discarded. 


Data Processing - Equations 


(a) Salinity 


The Perkin-Walker equation (Perkin and Walker, 1972) was used to 
calculate salinity (S) from values of conductivity (C), temperature (T) and 
pressure (P). The equation is a numerical fit to the experimental data of 
Brown and Allentoft with a linear pressure correction. The temperature values 
used are with respect to the International Practical Temperature Scale of 
1968 (Comite International des Poids et Mesures, 1969). 


Where units are C(mmho/cm), T(°C), P(db), S(°/,,.) the equations 
used were: 
2 egy 
Cle eT 1) eros. Te) E + p { agaze+1s679+21. 337 +554.43c (s.1.p)} | 
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A correction must be added to salinities calculated from the 
above equations where temperatures fall below +1.0° C. The correction, based 
on Dauphinee's work, is 


As = 6[(-3.6 + 5.0T - 2.457°) 10>] 
wherew 62 MiLetowral Rc Rae. A ae for Tale 
(b) Sigma T 


The- sigma T equation was taken from the work of Cox, McCartney 
and sCulikin. (1970). 


CMs 20 Oh ES: 
c 18 1 
ar 
Al, i a 
-2 
0 0 8.00969062 x 10_) 
0 1 7.97018644 x 10 7, 
0 2 1.31710842 x 10_, 
0 3 ~6.11831499 x 10_, 
u 0) 5 .88194023 x 10_4 
1 ] -3.25310441 x 10_¢ 
1 2 2.87941530 x 10_, 
2 0 -8.11465413 x 10_, 
2 1 3.89187483 x 10_. 
3 0 4.76600414 x 10 


(c) Sound Velocity 


Sound speed (V) was calculated using Wilson's (1960 


where salinity (S) is in °/,,, pressure (P) in db and V in msec 


where 90 = 1.00323 


and where 
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Cruise: 
Ta tle: 


Experiment No.: 


aie: 


v=2 


+ 0.1019716P 


= +1449.14 


= +4, 


atte 


= -2 


= +7 


= +1 


= -1. 


= +7. 


Cruise number assigned by C.O.D.C. 
Location description 
Experiment Number. 


experiment number. 
experiment number. 


1244 x 10. 


ia. L 


B25 3272010 


76045 x 10 


J980 LX, LO 


Rad) ao 


‘a7 iis x LO 


.69202 x 10> 
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4812 x 10° 
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equation 


Each CTD drop was assigned a uniaque 
Listing is chronological, not by 


Long.: 


Water depth: 


Depth Incr. = 


Date: 


Local Time: 


Longitude of experimental site 
In meters 
Vertical increment in meters between sequential readings. 


DDMMYY 
HHMM ; Greenwich mean time plus 5 hours. 


Depth: Corresponds to depth of the CTD transducers below water 
level as indicated by wire length. This is equivalent 
to depth as currents were negligible. The first depth 
is noted and the remaining depths are calculated. 

Press: Pressure in decibars as read by the CTD pressure 
transducer. 

Sal.: Salinity in parts per thousand (°/,,). The letter 
following the numerical value indicates the accuracy 
assigned to the value as discussed below. 

By eae Temperature in degrees Centigrade (°C). The letter 
following the numerical value indicates the accuracy 
assigned to the value as discussed below. 

Sigmat : Specific gravity anomaly, Sigma-T 

Sound: Speed of propagation of sound in water in msec 

Accuracy 


The error estimate letter coding after temperature and Salinity 


values is adapted from that used by C.0.D.C. 


data processing discussed above and occur in regions of vertical gradients. 


Larger inaccuracies reflect the 


Accuracies indicated in vertically homogeneous water should correspond to the 
best accuracy possible with the CTD system used. In this vertically homo- 
geneous water accuracy is determined by comparison of CTD data and bottle and 
thermistor measurements as outlined above. In areas of vertical gradients 
the accuracy values assigned are subjective. 


The numerical value indicated in the table below corresponds to the 
last (in this case the third) decimal place. Thus salinity accuracies of 
4.005 and +.05 appear as C and F respectively. 


Possible Error Code Letter 


zn 9100010 ja" a 
oO 0G D 
£0,020 E 
=O. 050 F 
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1454.2 
1454.2 
1454.2 
1454.3 
1454.3 
1454.3 
1454.3 


DEPTH 


341.0 
342.9 
343-9 
344.29 
345.20 
34669 
347.0 
348.0 
349.20 
350-9 
351.29 
35220 
353-0 
354.0 
3559 
3560 
357-0 
358.20 
359290 
36C 9 
36190 
3629 
363.0 
364.90 
365-9 
366.9 
367069 
368-40 
3€9.90 
370.90 
371.69 
372-20 
373-40 
374.20 
37520 
37629 
37720 
378-20 
379.0 
386 9 
33169 
38220 
383-0 
384.0 
385-0 
38620 
38769 
388.0 
38929 
390 eA 
391.90 
3929 
393.9 
394.0 
3959 
39620 
397.20 
298.29 
399-0 
400.9 
4910 
402.20 
403.9 
404.9 
405.20 
406 6° 
407.0 
408.0 
409-0 


PRESS 


344.45 
3450645 
346.35 
347-25 
348.40 
349.45 
350-45 
351-40 
352045 
3536450 
354045 
355-50 
356.558 
357245 
358250 
359265 
360-60 
361.50 
262460 
363265 
364.50 
365260 
366-280 
367275 
368270 
369.75 
370-80 
371.79 
372270 
373490 
374075 
375-2 890 
376-75 
377-280 
378295 
379-85 
380.295 
381.89 
3482-95 
384.200 
384.295 
386.200 
387.00 
388205 
389.09 
390.095 
3291-215 
3922190 
393.2090 
394420 
394.95 
396210 
397.220 
398-25 
399225 
400.20 
401.35 
402225 
4903-30 
405225 
406225 
407.30 
408240 
499225 
410235 
41145 
412-25 
413.50 


SAL 


342631 
34e62S 
34 e629 
342632 
342630 
34.632 
342631 
342E€28 
34.629 
34.631 
3424630 
34.628 
3462S 
342631 
342625 
34.631 
342625 
342630 
34 6631 
342631 
34 26630 
346631 
34 2.633 
34 2632 
342633 
34.2630 
34.631 
34 2630 
34 2.630 
342631 
342635 
34e€32 
34.2630 
342634 
342632 
34 2633 
34-2625 
34-631 
34.629 
34 .2636€ 
342635 
342633 
342630 
34-2632 
342630 
34 2632 
342€29 
34 2625 
34-6637 
342634 
34.631 
34.633 
34263? 
342632 
342636 
342630 
342633 
34 2632 
344€32 
34.632 
342633 
34.631 
34 .633 
342633 
34.2632 
34.63€ 
342632 
34 2.637 
342632 
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SIGMAT 


27.338 
2t¢asTr 
272836 
272839 
272838 
2728338 
272838 
2728336 
272836 
27-838 
272337 
272835 
272836 
2720337 
272836 
272838 
27 836 
272837 
272838 
272838 
27-837 
27 e837 
2728339 
27 0839 
ele8hoo 
272837 
27%538 
272837 
272837 
272837 
27-841 
272839 
272836 
272840 
27.2838 
272839 
272836 
272837 
272836 
272841 
27 2841 
272839 
2728336 
272838 
272837 
27.2838 
272836 
272835 
27 0342 
272349 
272837 
272839 
272838 
27 2838 
272842 
27 0836 
272839 
27.839 
272838 
27.838 
27.839 
27-837 
27 2839 
27.2839 
27-838 
27 841 
272338 
27 6843 
272838 
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1454.3 
1454.4 
145464 
1454.4 
1454.4 
1454.4 
1454.5 
145465 
1454.5 
1454.5 
1454.5 
1454.5 
1454.6 
1454.6 
1454 .6 
1454.6 
1454.6 
1454.6 
1454.7 
1454.7 
1454.7 
1454.7 
1454.7 
1454.8 
1454.8 
1454.8 
1454.8 
1454.8 
1454.8 
1454.9 
1454.9 
1454.9 
1454.9 
1454.9 
145469 
145520 
1455.0 
1455.9 
1455.0 
1455.20 
1455.0 
145561 
145561 
145561 
145561 
145561 
145562 
1455.2 
14552 
1455.2 
1455 2 
1455.2 
145503 
1455.3 
145563 
1455.3 
1455.3 
1455.3 
1455 04 
145504 
145504 
145564 
145504 
14555 
145565 
145565 
1455.5 
1455.5 
1455.5 
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420269 
421245 
422.270 
423240 
424.55 
425-65 
426245 
427255 
428¢e75 
429.65 
430255 
431270 
432275 
433.260 
434.75 
4352-70 
436.85 
437.75 
438-80 
439.65 
440.90 
441.80 
442.685 
443.295 
444.85 
445.290 
446.90 
448.205 
448.95 
450.00 
450.95 
451.90 
453.2905 
453-95 
454.95 
456210 
457.00 
458.05 
459-10 
4A0.00 
461.220 
462215 
4632905 
464.219 
46525 
466-35 
467220 
468-430 
4649225 
470.20 
471.225 
472235 
473245 
474.50 
4752-50 
476.250 
477-230 
478225 
479245 
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342629 
34.630 
34 2630 
32426E2S 
34.631 
342630 
34 6630 
34-4630 
34.633 
34.630 
34-2631 
34 6-632 
342630 
34.632 
342633 
34.631 
34-632 
342631 
342632 
342631 
242632 
34 e631 
342633 
342632 
34.2632 
24.2629 
34 631 
342634 
342633 
34-2632 
34.2631 
34.631 
342632 
342632 
34.2€33 
34.634 
342632 
34.2631 
34 2631 
34.E€34 
342634 
342634 
342633 
34 2633 
2426€33 
34.634 
34.634 
34.633 
34.2634 
342€32 
34 2633 
342634 
342632 
34 e633 
34.2633 
34.2633 
34.2633 
342€35 
34 0634 
34.635 
342635 
34.633 
34.2634 
342634 
342634 
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SIGMAT 


27 0836 
272837 
fal der hme UE 
27-836 
272837 
272-836 
272837 
272836 
272839 
27837 
2a3037 
272838 
272837 
272838 
272839 
272-837 
272838 
27.837 
272837 
27 837 
272837 
272837 
272839 
24% 637 
27.838 
272836 
272837 
272840 
272838 
272838 
27.837 
27.837 
272837 
272338 
27-839 
27-839 
272838 
272837 
27-837 
272840 
2728490 
27 839 
272-839 
27.838 
272839 
2728340 
27 e839 
272839 
272839 
272838 
272838 
27 e839 
2728338 
272338 
27.838 
272839 
27-838 
27-840 
272839 
2728340 
27-840 
272838 
27-2839 
27-839 
272839 


SOUND 


14556 
1455.6 
145546 
145506 
145566 
145567 
145567 
1455.7 
1455.7 
1455.47 
145567 
1455.8 
1455.8 
145528 
1455.28 
1455.8 
145528 
1455.9 
145529 
1455.9 
1455.9 
145569 
1456.0 
1456.20 
1456.0 
1456.0 
1456.0 
1456.0 
1456.61 
145661 
1456.61 
145661 
145661 
1456.1 
1456 2 
145662 
1456.2 
145602 
1456.2 
1456.2 
1456.3 
1456.3 
1456.3 
1456.3 
1456.3 
1456.3 
145604 
1456.4 
145604 
1456 04 
14564 
145665 
1456.5 
145665 
1456.5 
1456.5 
1456.5 
145626 
14566 
14566 
1456.6 
14566 
1456.7 
145607 
1456.7 
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PRES 


1.25 

2elS5 

3225 
4230 
5240 
66390 

Tegad 
8235 
9235 
19.25 
11-40 
12¢25 
13240 
14.225 
15245 
16-50 
170645 
18.50 
19.30 
29-50 
21.55 
2aeitnwo 
23250 
24.60 
25240 
26260 
27240 
28e55 
29-60 
30265 
31250 
3260 
33-60 
34250 
35-65 
362790 
% Warde ve) 
38275 
39.65 
40675 
41.75 
4270 
43.75 
44.70 
45.80 
46-75 
47285 
“48280 
49.80 
50.85 
S aS 
52480 
53-70 
5490 
553195 
56270 
57.85 
58-70 
59-90 
61-00 
61.80 
63.090 
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LONG We79-29-09 


SAL 


30 e322 
302320 
30-320 
30 2320 
302321 
30 2315S 
302316 
JO SA 7, 
302318 
30-317 
30-316 
302317 


410%..335 
3C 0474 
30-877 
36.691 
302.79} 
30 e 866 
30.978 
31.068 
312142 
31.2225 
31 229€E 
312406 
3125290 
312621 
31-715 
31.2792 
31-845 
31.904 
312.977 
3250382 
322082 
320127 
Z\22 Aa lisys' 
Siete 
32e238 
322260 
32¢ 303 
J2'n25C0 
32 e401 
322445 
322479 
Je orS17 
322554 
3265 9)7 
322637 
32-2680 
32-730 
32.2760 
3217-6 
326791 
322816 
322835 
32.867 
32-883 
Si2iet'SA I 
32-931 
32-¢S46 
32.954 
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TEMP 


—12624 
—1.624 
-1.623 
~1.623 
-1.623 
—-12524% 
-1.623 
—-1.622 
-~1.623 
-1.2623 
-1.623 
-~12.624 
~1.2624 
—-1.557 
~0-831 
-0.881 
-0.903 
-0.395 
-G.900 
-0.899 
~0 869 
—-0.846 
-0.785 
—-0.774 
-~0.770 
—-0.781 
~0.830 
~0.861 
~0.892 
-0.916 
—-0.949 
-~0.980 
-1.2041 
~1.077 
—-ie126 
~1.2155 
be lh2 
-—-1.2199 
~1.217 
-1-2234 
~1.2256 
-1.2282 
-1.3190 
—1.327 
-1.342 
-1.357 
~(e3tS 
~1] ,.383 
-~1.392 
~12401 
~1.2408 
~1.2409 
~-1.-409 
~1.2419 
—-1.411 
—-1.412 
—-1.2.412 
-1.2409 
—12408 
—-12405 
—1-2404 
-1.2402 
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WATER DEPTH 495 
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SI GMAT 


24040 8 
242407 
24 20407 
240407 
242408 
242406 
242404 
24 e004 
242405 
2424905 
2424904 
242405 


24-421 
242516 
242601 
2402692 
24e773 
246834 
242923 
244.996 
252053 
252120 
25 eu 
25-257 
2523690 
252443 
252520 
252582 
25 2626 
25-675 
2S wile 
25-786 
252823 
25 2860 
25-889 
252930 
252952 
252970 
262005 
262044 
262035 
262122 
262159 
262131 
262219 
26 »246 
26 e279 
260314 
264355 
262379 
262392 
262404 
262425 
2604490 
262465 
260479 
262501 
26 aDt 7, 
266¢529 
262536 


SOUND 


1435.2 
143562 
1435.2 
1435-3 
143523 
1435.3 
1435.3 
1435.3 
143523 
143524 
143504 
143564 


143920 
1439.2 
1439.2 
1439.4 
1439.6 
1439.7 
144061 
1440.3 
1440.7 
1440.8 
1441.0 
1441.1 
1441.0 
1441.1 
144161 
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1440.3 
1440.3 
1440.4 
1440 04 
1440.25 
1440.5 
1449.5 
1440.26 
1440.6 
1449.67 
1440.7 
1440.8 
1440.93 
1440.9 
1440.9 
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229-90 
230.0 
231.9 
yea ae © 
233-29 
234.0 
2335-0 
236-0 
iat wa 
238.29 
23929 
240.20 
241.29 
242.20 
243-9 
244-9 
24520 
2462-0 
24720 
248.0 
24920 
250.0 
251.20 
Pghs wag F) 
253-0 
2546.9 
255-0 
25660 
257-0 
258.0 
25920 
266-0 
261.0 
26220 
263-9 
264.0 
265-9 
266.29 
267.20 
268-9 
26920 
270.0 


PRESS 


2036 80 
204-80 
205-80 
206290 


229.200 
2302.20 
231-90 
232220 
2332905 
234.15 
235220 
236210 
237225 
2384240 
239025 
240.40 
24130 
242.35 
243625 
244.30 
245250 
246245 
247245 
248.235 
249230 
250-35 
251-50 
25225C 
PRD MENS) 
254.255 
255260 
256-60 
257-60 
258265 
259.70 
260260 
261.50 
262-250 
2632-50 
264.70 
26Ss05 
26 Gao 
2672659 
268-75 
269270 
270-70 
271.85 
clean y 


SAL 


342492 
34.502 
34.507 
34.507 
342514 
342516 
34.5196 
342528 
342535 
34.540 
34.2543 
342545 
34.551 
34.554 
344556 
34.558 
346562 
34.566 
34 2566 
242567 
34.2572 
34.573 
34.574 
342.578 
34.575 
34.580 
34.4580 
342582 
34 06582 
34.2582 
34.582 
34.2582 
342586 
34 0586 
34.587 
342588 
342585 
34.591 
34-591 
34.2592 
342595 
342596 
34.2597 
342597 
34.598 
34.2596 
3426006 
342600 
34.601 
34.599 
34 2604 
342604 
342602 
34.2603 
34.607 
34.2605 
342608 
34.608 
34.€08 
342608 
34.610 
342610 
34.611 
34e611 
342610 
34 e611 
342614 
34-2612 
342€14 
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TEMP 


-0.181 
-~0.176 
-0.172 
-~0.168 
-0.e164 
-0.158 
-Q.e151 
-=0.145 
~QO.139 
-0.2133 
-0.1390 
-0.e125 
-0.122 
-Ge118 
-Oellb6 
-O.113 
-0.109 
-0.107 
“0-105 
-~QOe 101 
-0.099 
-0.096 
-0.093 
-0.093 
-0.090 
-0.092 
-O.091 
~0.091 
-~0.0990 
-0.090 
-0.C990 
~0.086 
-~0.086 
~§ eCB4 
-0.083 
-~0.080 
-0.079 
-0.073 
-0 .076 
-6.076 
~0.075 
-0.074 
-0.073 
-0 2071 
-~0.079 
-~0.079 
~0e 069 
~0.068 
-0.067 
-0.065 
-0.067 
-9.065 
—-0.064 
-0.063 
= 0.064 
-0 .062 
-60.061 
-0.9459 
-~0.058 
-0.058 
~0 .059 
~C.058 
-0.057 
-0.056 
=-0.055 
~0.055 
-0.054 
-0.053 
-0.9053 
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SIGMAT 


272734 
27e¢T742 
272745 
272746 
27.750 
2727132 
27-754 
272.761 
272766 
27-770 
272773 
27 e774 
27-779 
272780 
272783 
272784 
27.786 
2708730 
272790 
272-790 
2fef9S 
27.795 
272796 
272799 
272-797 
272800 
27.800 
272802 
27 e802 
272802 
272802 
27 2802 
272805 
272805 
272806 
27-806 
272-807 
27.2809 
27 2899 
272809 
272811 
2726812 
272813 
27 e813 
272314 
27 eos 
272815 
27 eu) 
27 e816 
27-815 
272818 
27.818 
27.2817 
27818 
27 eect 
27.2819 
272821 
27-821 
27 e821 
272822 
27 e823 
27.823 
272824 
27-824 
272823 
27 e824 
27.2826 
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145261 
1452 e1 
1452.1 
145261 
14522 
1452.2 
14522 
1452.2 
1452. 3 
14523 
145263 
145223 
1452 04 
145264 
1452 4 
145264 
145225 
145265 
1452.5 
14525 
145225 
1452.6 
1452.6 
1452.6 
1452.6 
1452.7 
1452 7 
1452.7 
1452-7 
1452.7 
1452-8 
1452.8 
1452.8 
1452.3 
145268 
1452.9 
14529 
1452-9 
145269 
145229 
1453.0 
1453.90 
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PRESS 


63295 
64.285 
66205 
66-85 
67295 
69200 
79.CO0 
70295 
722-05 
73210 
74200 
T9eGS 
T6015 
77210 
7810 
792905 
80.00 
BS beks 
B2e25 
5 see 
B4el5S 
85225 
86230 
87220 
88-05 
89220 
90.30 
91-20 
G2~2e30 
9325 
94-39 
95230 
96240 
97e25 
938.235 
99-45 
100.35 
101.45 
102.230 
103.245 
104-40 
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131.65 
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32-972 
32-999 
332019 
33-050 
33-082 
Soe tae 
332133 
332153 
I3 TSS 
332202 
332230 
ISe2o4 
330271 
3306 28S 
332307 
332328 
33e¢ 353 
33-4380 
336 390 
332412 
330461 
332453 
332472 
332485 
330497 
3320517 
334528 
33: 0S35 
33-590 
33.2599 
33-603 
33-2604 
332606 
3306 62€ 
332651 
332670 
SueG03 
334705 
330716 
3306727 
33-737 
336753 
33-763 
336775 
332784 
336 796 
332805 
33-816 
33-830 
33-838 
332851 
33-864 
33-4873 
33-881 
332892 
332901 
33-912 
336919 
332924 
33-935 
334943 
332951 
33-960 
33-969 
332973 
332978 
Be cS 
33-991 
33-997 
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TEMP 


~1.24090 
-1.393 
-1-.395 
-1.381 
-1.375 
—-1.366 
-1.355 
—-1.342 
—~1.343 
—~—12344 
-1.333 
-1.354 
-1.363 
-1.31 3 
-1.2296 
“1.275 
-1.265 
“1.2282 
-~1.261 
-~1.254 
-1.359 
—-1.374 
-1.383 
-1.372 
—-1.23138 
—-1.29? 
-1.265 
—1.2170 
Se 2il Tt 
-1.296 
~1.e286 
-1.262 
-1.193 
~1.137 
—1.1190 
-1.088 
~1.054 
-~1.017 
-1.2G00i1 
-0.984 
-0.961 
-0.925 
-0.907 
-C.900 
—-0.882 
-~0.874 
-90.855 
-0.841 
-0.829 
—-0.815 
-0.805 
-0.791 
-0.781 
-C.771 
-0.762 
-0.2753 
—~0.747 
—-0.741 
—-0.734 
—-0.731 
-0.729 
-0.712 
—-0.701 
-90.695 
-0.6899 
-0.684 
-0.678 
-0.672 
-0.665 
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26-551 
260572 
262538 
26.613 
26 2639 
262664 
26.679 
262696 
262720 
262735 
262758 
260776 
262791 
26 -804 
26-819 
26 0835 
25 @655 
262877 
26 e885 
262903 
262945 
262939 
260954 
26 0965S 
262973 
262939 
262997 
262999 
27 2047 
272055 
272058 
27.058 
272057 
272072 
272092 
272106 
27 euis 
272132 
270141 
272149 
272156 
272168 
272176 
272185 
272-191 
27 2201 
272207 
272216 
274227 
ef ee33 
272243 
27 wa 3 
ai res9 
272266 
272275 
27-281 
272290 
27 2296 
272299 
272307 
27-2314 
272320 
efgaet 
272334 
27 ea37 
27-2341 
272348 
27#e#351 
272356 
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1442 4 
1442.4 
1442.5 
1442.6 
1442.2 
144261 
1442.61 
1442.2 
1442.65 
1442.7 
1442.8 
1443.3 
14429 
1442.29 
1442.9 
1443.61 
1443.4 
1443.7 
1443.9 
1444.0 
1444.2 
1444.4 
1444.5 
1444.7 
1444.8 
1445.0 
144561 
1445.2 
1445.63 
144564 
1445.5 
1445.6 
144507 
1445.8 
1445.9 
1446.20 
1446.0 
1446.61 
1446.2 
1446.2 
1446.43 
144604 
1446.4 
1446.5 
1446.65 
1446.6 
1446.7 
1446.7 
1446.8 
1446.8 
1446.9 
1446.9 
1447.29 
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PRESS 


[336-85 
134.95 
135-85 
136.70 
1372990 
138295 
139.90 
140-90 
141.80 
142.90 
144.00 
144.95 
146.210 
146.85 
148.00 
149.00 
150.10 
151.210 
152-00 
152295 
154.10 
155.00 
156210 
15 fe ho 
ES'Sreve 
159.25 
160.15 
161.05 
162.05 
163.10 
164.215 
165290 
166225 
167.2 30 
168.230 
169.235 
170 245 
171245 
172-230 
173230 
174e25 
LAS 5 
176245 
177255 
178245 
L79.230 
180 40 
181.55 
182.95 
183.235 
184.250 
185255 
186.55 


SAL 


34-006 
34.012 
342.018 
342025 
34.030 
342039 
342042 
34.045 
34 2052 
34.060 
34.065 
342074 
34.080 
342087 
34.2092 
34-098 
342102 
342105 
34eii1 
342114 
34.122 
342126 
34.2133 
342135 
340148 
346155 
342166 
346176 
34e17S 
342184 
342189 
342197 
342202 
34.2208 
342220 
34e¢227 
342238 
34-251 
34.261 
342265 
340277 
342285 
3420287 
342298 
34.2308 
34-2316 
342325 
34 2333 
342342 
34.2348 
34.358 
3423790 
340377 
342384 
342390 
34.395 
342403 
34 e411 
342418 
340426 
34.437 
342445 
34 2452 
342458 
342468 
342473 
34476 
342479 
342483 
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TEMP 


-~0.660 
-0.655 
-0.649 
-~0.643 
~-~0 .636 
~0.633 
~0.627 
~0.623 
-0.618 
~0.611 
-0.605 
-~ 0.2598 
-0.2591 
-9 2.586 
-0.582 
-0.579 
-0.575 
~0.571 
~0.2566 
-0.562 
-0.555 
-90.549 
-09 2.543 
~0.536 
-0.528 
—~0 518 
-0.510 
-0.505 
-0.502 
~0.24983 
-0.493 
-02485 
~0 -476 
~02467 
-0.462 
—-0 2454 
—-0-.444 
—-0 0-434 
—-02423 
—~0 2414 
—-0 2404 
~0.398 
-0.391 
~0O. 383 
-0.376 
-0.369 
~0.357 
-~0.350 
~0. 339 
-0.330 
~0.329 
~0.313 
~-0.305 
-0.295 
-0.291 
~02.282 
-0.275 
—-0.269 
-~0.263 
=0.e251 
-0.2249 
-0.231 
—-90-2.224 
-0.215 
—0 e204 
~0.201 
-0.195 
-~-90.192 
-0.186 
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27-362 
27 S67 
21 4oT? 
27 ett 
272381 
272388 
272390 
27 e395 
276398 
272404 
272498 
2720415 
272420 
27 0425 
270429 
27 20434 
2706436 
272439 
27 0443 
270446 
270452 
272455 
272460 
27 e465 
272472 
27 e477 
272485 
272493 
272496 
272499 
272503 
27.2509 
clays 
272518 
270027 
274333 
272541 
elaaot 
272559 
272565 
272571 
272576 
272578 
272587 
272595 
272600 
272607 
272614 
272620 
27-625 
27 e632 
27-641 
272647 
272652 
272657 
27.661 
272566 
272673 
27.678 
272684 
27-692 
272698 
27 e704 
2727908 
27e716 
272719 
27-721 
272724 
eiviet 
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1447641 
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1447.22 
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1447.23 
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1448.1 
1448.1 
1448.2 
1448.3 
1448.3 
1448.4 
1448.5 
1448.5 
1448.5 
1448.6 
1448.6 
1448.7 
1448.8 
1448.8 
1448.9 
1449.0 
1449.1 
1449.61 
144942 
1449.23 
1449.3 
1449.4 
14495 
1449.5 
1449.6 
1449.7 
1449.7 
1449.8 
1449.9 
1450.9 
1450.0 
1450 61 
1450.2 
1450.2 
1450.3 
1450.3 
1450 4 
1450.4 
1450.5 
1450.6 
1450.7 
1450.7 
14508 
1450.9 
1450 e9 
1451.9 
1451.20 
1451.0 


DEPTH 


27120 
27220 
27360 
274.29 
27529 
276-20 
277-29 
278.0 
279.29 
280-90 
281.0 
282-0 
283-0 
284.9 
285.290 
286.0 
287.0 
288-49 
28929 
290 2D 
291.0 
29220 
29320 
294.20 
295-0 
296.9 
29729 
2989 
299-90 
300.9 
301-9 
302.0 
303-9 
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273-90 
274.280 
275290 
276285 
277%85 
273295 
279.280 
280-280 
281.85 
282295 
284200 
284.95 
285290 
286290 
288200 
289.05 
290.15 
291¢10 
292.05 
293200 
293695 
295210 
296625 
297215 
298.20 
299-29 
36062190 
301.225 
302-10 
3036230 
304.225 
305035 
306.215 
307.230 
308.35 
309225 
310225 
311240 
S225 
SP3e25 
314 649 
315249 
316250 
317.50 
3182490 
319250 
320.50 
S2T¢55 
222235 
323250 
324.65 
325555 
326265 
3272590 
32895 
329-65 
230260 
331-65 
4132655 
333850 
334270 
338 ¢f5 
336675 
337285 
338475 
339-65 
240.260 
341270 
3426 80 


34-2615 
34.621 
34.622 
34.623 
34 2623 
34.623 
34.625 
34.625 
340625 
34.625 
346625 
34.625 
34.626 
34.628 
34 6626 
34.626 
34.629 
34.627 
34.6293 
34.627 
34.628 
34.629 
34.627 
34.629 
34 2630 
34.629 
34.629 
3462S 
346630 
34.626 
34.629 
34.631 
34.630 
34.632 
34.630 
34.632 
34.631 
34.632 
34.631 
342631 
34.630 
34.632 
34 6633 
34.633 
34.631 
34.634 
34.631 
34.633 
34.634 
34.634 
34.632 
34.633 
34.634 
34.632 
34.633 
34.635 
34.633 
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-0 052 
-0.052 
-0.050 
-0.050 
-0.050 
~0 2.047 
-~0.047 
-0.047 
-0 e045 
~0.044 
ook ©) 0043 
—O0.e041 
~0.041 
—-0.040 
-0.041 
-9 .041 
-0.040 
=-0 C4 
~0.039 
-0.038 
-~0.038 
-0.037 
-0.037 
-0.038 
~0 .036 
~0.034 
-0.933 
-0.034 
-0.033 
—-0 .033 
-~0.032 
-~9.032 
-~0.031 
-~0.0390 
-9.028 
—-0.029 
=-90.028 
-0.027 
-~0.027 
—-0 e029 
-02027 
-0 .027 
—-0.2025 
-~9.027 
—~0 2025 
-0.025 
~-0.025 
~0.023 
-0.023 
—-0 6.9024 
-~0.024 
-0.023 
-0.e022 
-0.024 
-0.023 
-~0.023 
—~0 023 
-9.2022 
-0.021 
—-0 e021 
-0.021 
-0.020 
-0.020 
~0.021 
-0.019 
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SIGMAT 


272826 
272828 
272827 
2ieoeyT 
272829 
272828 
272829 
27-831 
272830 
27 0830 
272830 
2768 3% 
272829 
272831 
272832 
272832 
27 6833 
272833 
272834 
27 0834 
272834 
27 0334 
272834 
272834 
27 835 
272836 
27 0835 
272835 
272837 
272835 
272837 
27.835 
272836 
272837 
272835 
272837 
27 0838 
272337 
272837 
272837 
27-838 
27-836 
272837 
272839 
21S O37 
272839 
27 0838 
27.2839 
27 838 
27.2839 
272838 
27.838 
272838 
27 2839 
272840 
2728340 
272838 
27-8341 
272838 
272840 
272-841 
272840 
272839 
27-840 
272840 
27-839 
272840 
272841 
27 6840 
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302 
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54.0 


L1454e2 
1454.3 
1454.3 
145423 
1454.3 


DEP.TH 


340-9 
341.0 
342.9 
343.90 
344.0 
345290 
346.0 
34720 
348.20 
349-9 
350.0 
351.9 
352eC 
353.20 
354.0 
355.0 
356.0 
35729 
358-9 
359.29 
360.290 
362.0 
363.0 
364.0 
36529 
366.0 
3672-0 
36829 
369-0 
37029 
371.0 
37209 
373.20 
374.0 
375% 
37629 
37729 
37829 
379.9 
380.0 
381.90 
38240 
383.20 
384.0 
385.0 
38620 
387.0 
388.29 
389.0 
390 9 
39129 
392.0 
393-0 
394.9 
395290 
396.09 
397.20 
398.9 
399.9 
40C eV 
401.90 
402.0 
40320 
404.0 
405.0 
406.0 
407.9 
408.0 


PRESS 


343290 
344.90 
345.95 
346.95 
347.95 
348.95 
349.290 
350.80 
351.80 
352.95 
353.90 
354.85 
355.295 
355290 
358.05 
358.90 
359.90 
361010 
361295 
362295 
364015 
365015 
366.10 
367.10 
368.15 
369.25 
37025 
3271.30 
372.35 
373-20 
374.20 
375220 
37630 
377.30 
378.25 
379.40 
38050 
381245 
382.45 
383230 
384.25 
385.25 
386.35 
387240 
38A.45 
389.50 
390.55 
391.60 
392.65 
393.65 
394.55 
395245 
396045 
397245 
398.50 
399270 
400.65 
401.75 
402.75 
403.60 
404.60 
405.75 
406.75 
407.75 
408.85 
409.90 
410.80 
411.70 
412.75 


SAL 


34.634 
342635 
34.2632 
34 2633 
34 2633 
342632 
34 2.633 
342634 
342634 
34-632 
342€35 
34.2633 
342634 
34.2633 
34 0633 
34.€34 
342635 
34.2633 
342633 
34 0634 
342632 
342632 
342632 
34.2633 
34 2634 
34e€35 
342634 
34.636 
34.633 
34 2633 
34.634 
34.2633 
34.2633 
342635 
342634 
34eE35 
342634 
34.6€34 
34.634 
342633 
34.634 
342634 
34.632 
342634 
342633 
34.2635 
34.2635 
3406634 
34-2634 
342 €35 
34263€ 
34 2.633 
34.633 
342633 
34.634 
342633 
342634 
344033 
342634 
342634 
342636 
34.635 
34.2635 
342633 
34-E€35 
342635 
342636 
34.2635 
34.635 
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SIGMAT 


27-840 
276841 
27.839 
27 2840 
272839 
27 6839 
276839 
27 2840 
272841 
272838 
272841 
272840 
27 0840 
272840 
272839 
27840 
27-841 
27 0839 
272839 
27.840 
272838 
272838 
27 6839 
272839 
27 0840 
276841 
27840 
27 2842 
272839 
27 0839 
272840 
272839 
27 2839 
27.841 
272840 
27-841 
2723840 
272840 
272840 
27 6839 
276840 
272840 
272838 
27.840 
27 6839 
272841 
27 0840 
272840 
272840 
27 2840 
272841 
27 839 
276839 
275839 
27 6839 
272839 
272840 
272340 
2723840 
27-840 
272841 
27.841 
272840 
27 839 
27¢841 
27-840 
27 841 
27-840 
27.840 


SQUND 


1454.3 
1454 4 
1454.4 
1454 .4 
1454 64 
1454 04 
1454.4 
1454.5 
1454.5 
1454.5 
1454.5 
1454.5 
1454 26 
1454.25 
1454.6 
1454.6 
1454.6 
1454.6 
1454.7 
1454.7 
1454.7 
1454.7 
1454.7 
1454.8 
1454.3 
1454.8 
1454.58 
1454.3 
1454.8 
1454.9 
1454.9 
1454.9 
1454.9 
1454.9 
1454.9 
1455.0 
1455.9 
1455.20 
1455.0 
1455290 
1455e1 
1455.1 
1455e1l 
14551 
1455.1 
1455.1 
14552 
1455.2 
145522 
1455.2 
1455.22 
1455.2 
1455.3 
1455.3 
1455.3 
1455.3 
1455.3 
145504 
1455.4 
145564 
1455-4 
145564 
14554 
1455.5 
1455.5 
1455.5 
1455.5 
1455.5 
1455.5 


DEPTH 


FEPPHHSHLELEH HE 
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eeeoee*eeet et @ 
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437-20 
438.9 
439.20 
440.9 
441.0 
442.0 
443.90 
444.0 
445.20 
44620 
447.0 
448.0 
449.0 
450.9 
451.90 
452.0 
453.0 
454.20 
455.20 
456.0 
45769 
458-0 
459.0 
460.9 


PRESS 


442229 
443.30 
444.15 
445225 
446-6 30 
447225 
448235 
449230 
450.230 
451-45 
452235 
453250 
454.250 
455-50 
456240 
457245 
458255 
459.35 
460 260 
461-40 
462.70 
463240 
464.70 
46545 


SAL 


34-2635 
34.2635 
342634 
342635 
34-2636 
34.637 
342€35 
34-2634 
34e¢€38 
342634 
34.635 
34 2-636€ 
342635 
342636 


34.636 


342635 
342637 
342634 
342635 
342E€35 
34eE3E 
342636 
34 2636 
34636 
34636 
34e63€ 
342634 
342635 
342637 
342637 
342€38 
342636 
34.2635 
342636 
342636 
34e4€3E 
34.636 
342635 
342636 
34.635 
34263€ 
342635 
342636 
342636€ 
34 2636 
342637 
342638 
34.2638 
342637 
34 2638 
3426€37 
34.637 
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SIGMAT 


272841 
272840 
272840 
272340 
27-841 
272842 
272840 
272840 
272843 
272840 
272841 
272841 
272840 
272841 
27-841 
272840 
272 842 
270839 
27.2840 
272840 
27 841 
272-841 
272841 
272841 
272841 
27-841 
272839 
272840 
272842 
272842 
27 2842 
2728341 
272840 
272841 
272841 
27 2841 
272841 
27 2840 
272-8341 
272840 
272841 
272840 
27 e841 
27-841 
27.841 
272842 
272842 
27 «842 
272842 
27 843 
27-842 
272842 


SOUND 


1455-6 
1455-6 
145566 
1455-6 
145506 
1455-6 
145507 
1455.7 


1456-29 
1456.90 
145661 
1456.1 
145661 
1456.1 
1456.61 
145661 
145661 
1456.2 
145622 
14562 
14562 
1456e2 
145663 
145663 
1456.3 
1456.3 
1456.3 
14563 
14564 
1456 04 
145624 
145624 
14564 
1456.4 
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* 19.00 


01 


O01 


QOUl 
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c6.00 


el.00 


30 
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-1.00 -0.5 0.00 0.50 
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LAT Ne8O—34-45 
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0-10 

LlesdS 

2225 

3225 
4245 
5. 35 
6230 
7245 

8.30 
9225 
12. SS 
11.230 
42035 
13.590 
14.235 
15.240 
16.250 
17.45 
18.55 
19.235 
20.55 
2k. SS 
22250 
23250 
24250 
252-45 
26260 
272690 
28245 
290645 
30.270 
31.45 
32-60 
33.260 
34.250 
¥50, 7a) 
36260 
37.250 
38265 
39.79 
40.60 
41270 
42.80 
43-75 
44.70 
45.80 
46.70 
47.80 
48.85 
49.85 
50.80 
oe ara e) 
52-85 
53-95 
54-85 
S185 
56290 
514085 
59.05 
59-90 
60-85 
61285 
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34 


LONG We 7S=29=-00 
DATE 090376 


SAL 


30+ 307 
30-2310 
3€ 2309 
302310 
30 2309 
302310 
302307 
302310 
30«¢ 308 
302310 
30-308 
302309 
30.2309 


30 2376 
3064868 
302588 
30 e694 
302790 
30.889 
30699E 
31.082 
312157 
31224C 
312340 
312440 
31.543 
3126639 
SJhefe2s 
31-807 
she 8S 7 
312939 
322004 
32-2063 
322106 
322137 
32.179 
Seem tk 
3220247 
322273 
322323 
322365 
322406 
322449 
322487 
32.2537 
322569 
32-601 
322637 
322685 
322730 
322760 
32-776 
326797 
324823 
222¢847 
32-868 
322895 
32.919 
322933 
32-948 
32-958 


AMMA MMMM AMMA MOMMA MMMMMM MAM MMmmmmmMamm 


TEMP 


—-1.6024 
-1.625 
—-1.625 
-1.2£625 
~1.-6524 
-1.2624 
-1-622 
-1.624 
—-1.622 
-~1-2624 
-~1.621 
-1.-621 
-1.2621 
-~1.1838 
-0.2877 
~-0.889 
-0.909 
-0.896 
-0.909 
-0.8835 
-0.859 
—-0.828 
~0.779 
-~0.772 
—-C.774 
-0.789 
~-0.841 
-0. 867 
-0.899 
-0.933 
-90.959 
-1.011 
-1.058 
-~1.2114 
—-1.150 
-~1.153 
-1.2178 
-1.208 
-1-2227 
—-1.2241 
-1.270 
-~1.295 
-i.317 
-1.2329 
—1.350 
-i1. 368 
-1.378 
-1.385 
-1.394 
-1.403 
-1.407 
—-1.410 
-~1.2419 
~1.412 
—1.4i11 
—-1.2£.413 
—-1.410 
—~1.2419 
~12405 
—-1.405 
—-1.404 
—-1.402 
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WATER DEPTH 495 


LOCAL TIME 1140 
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242396 
242399 
242398 
24.2399 
242398 
242399 
242397 
242399 
242397 
244399 
242397 
24.398 
242398 


24 6433 
242528 
242610 
242695 
242773 
242.852 
242938 
252006 
252066 
252133 
25e213 
250294 
252379 
252458 
252526 
252595 
252636 
252704 
252-758 
25-807 
252842 
252868 
252903 
252938 
252959 
252980 
262021 
262056 
262090 
262125 
26.2157 
262197 
262224 
26250 
262279 
26 2318 
262354 
262379 
262392 
262409 
26 0430 
2626449 
26-466 
262489 
262¢5907 
26-519 
262531 
26-539 


SOUND 


1435.2 
143522 
143562 
1435.2 
1435-2 
143562 
1435. 3 
143523 
143523 
1435-63 
1435.3 
143524 
14354 


1439.0 
1439 e1 
1439.22 
1439.4 
14395 
1439.8 
1440! 
1440.3 
1440.7 
1440.9 
1441.0 


te ee pet pet fe poe ett pet pet pe pe pee pet pe ee pe pes pee et pes ps pt pe ped et 
HEE HPH EPH HEE HSEHPHEPHP HEL HARSH HHP HEE SF 
eeteee¢e¢eevs5§seteee%b5oosgeeeteeerteeeeeseeee8eee6% ¢ @ ® 
ONNADOANUMNFWWWUNrNWMYWWFEFEOUNANDOOOOCO™ 


FEE RPE HFEHP HP HPEHPHH PE HHS HH EHS HEE HHL EFS 
laezeleXekolerololeloselelelololeolosolelolelols loll tw tas 
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+ 
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cael el cee ol cel cel eel ool ee el coe ce el oe ee oe oe ed oe 
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a 


62295 
64.05 
65.00 
662060 
66.295 
67290 
68295 
70205 
Tl ko 
72010 
7 Sikes 
74215 
75019 
76230 
17 «G5 
78225 
79210 
80.15 
81205 
B2025 
83.10 
B4e25 
B52 30 
86215 
87.215 
88-15 
89230 
90.30 
91.230 
92025 
93.30 
94.35 
95240 
96045 
97.50 
9Be45 
99245 
100.45 
101.45 
102.35 
103.40 
104.69 
105-40 
106.45 
107.245 
108.45 
109.59 
110.50 


124.75 
125-85 
126.80 
127.280 
1283.90 
129.95 
130.90 
131.95 


SAL 


322982 
332003 
332028 
332052 
33-086 
332118 
39% 138 
332161 
332192 
332207 
334236 
Soeec ls 
330274 
33-280 
330313 
332326 
334360 
332394 
332396 
332433 
33e44E 
332460 
33473 
332482 
33-503 
ae One 
332520 
33-2586 
332594 
332599 
334600 
33.602 
33-2609 
33.623 
33-651 
332668 
332680 
33-701 
33712 
33-723 
332735 
332745 
33.759 
ket fa 
334785 
330792 
332809 
33-820 
332828 
332840 
332854 
33864 
330874 
33-883 
33-895 
336901 
33e911 
332915 
33092T 
33936 
332944 
33-953 
33-6963 
332969 
33-977 
33.2983 
33-990 
332995 
34.002 


OVVVVGSOSVI SSS SSG STG OOCVPVOOSVOSVCOCOUVO OO MARAMM MM mMIAM AMM AM MMMM mmm MaAMM AMM m 


TEMP 


-1.399 
-1.393 
-1.358 
—-1.382 
-1.378 
-—-1.370 
-1.352 
-1.339 
~1-¢346 
-1.343 
—-1.342 
~Ls 265 
~1.372 
-~1.311 
-~1.287 
-1.279 
-1.2267 
~1.302 
-~1.2.257 
-~1.271 
-1.375 
~1.378 
—-1.380 
~}1. 351 
-1.308 
~1.289 
~1.223 
~ls 20 
-~1.2292 
—~1.2294 
-~1.282 
~Lls 252 
-~1.1783 
~1. i130 
-1.104 
-1.082 
-1.048 
~1 2.013 
-0.997 
-0.975 
-0.953 
—-0.922 
-0.903 
~0.889 
-0.872 
—-0.862 
—-0.845 
-0.835 
-~0.820 
-0.811 
-0.799 
—-0.787 
-0.778 
-0.768 
—-0.-761 
-0.750 
—~O.e744 
-0.737 
~0.732 
—-0.729 
-0.715 
~-~0.707 
-0.697 
-90.691 
-0.686 
-0.681 
~0 .676 
-0.671 
-0.665 
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SIGMAT 


262558 
260575 
262595 
2626614 
262644 
26 0668 
2626383 
262702 
260727 
262739 
26 6763 
26-779 
266794 
26.797 
26-823 
26 0833 
262861 
262389 
262890 
26-920 
26 0935 
262945 
262956 
262962 
26-977 
2606993 
262989 
272042 
27.051 
2729055 
27-055 
272056 
272052 
27-070 
27-091 
272195 
efe1it3 
27 129 
272137 
272146 
272154 
270161 


2? ei free 


27-181 
272192 
272197 
272210 
272219 
272224 
27 2234 
272245 
272253 
272260 
272267 
2f ects 
272281 
274289 
272292 
27.2301 
27.2308 
274315 
2fe322 
272329 
272334 
27-340 
272344 
272350 
272354 
272359 


SOUND 


1441.90 
1441.1 
1441.2 
1441.2 
1441.3 
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1444.2 
1444 64 
1444.5 
1444.7 
1444.8 
1445.0 
144561 
1445.2 
1445.3 
1445.4 
1445.25 
1445.6 
1445.7 
1445.8 
1445.9 
1446.9 
1446.9 
1446.61 
1446.2 
1446.2 
1446.3 
144624 
1446.4 
1446.5 
1446.6 
1446.6 
144667 
1446.7 
1446.8 
144668 
1446.9 
1446.9 
1447.0 
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NORD et ee mee ee te ee ee ee ot 
COGO0OO0ODDNODODODDAUO 
BKMOODNONFUNRK—KDOAND 


PRESS 


rs3 e419 
134.00 
134.95 
135 «BS 
136-90 
138.05 
139.95 
139.90 
141-00 
142.215 
142.95 
144.15 
145.210 
146029 
147.605 
148.20 
149.220 
150.215 
151.220 
152610 
153-4 30 
154235 
155-30 
156-40 
157230 
158-230 
159230 
160.29 
161.35 
162245 
163.40 
164.235 
165245 
166240 
167.55 
168250 
169240 
170.40 
171240 
172-55 
173-50 
174.65 
175265 
176.60 
177.75 
178-65 
179279 
180.60 
181.55 
182.70 
183-265 
184.80 
185265 
186.65 
187.280 
188.85 
189-280 
190.65 
191.95 
192270 
193-90 
194.80 
195-85 
196.85 
197.90 
198.85 
2090.00 
209-90 
202.05 


SAL 


34.2007 
340014 
34.020 
34 202E 
342033 
34 e038 
34.044 
34.048 
342654 
34209064 
342068 
34e07E 
342.084 
34.090 
342093 
34 2098 
342105 
34.2107 
34-115 
34e11G 
342126 
342135 
3421409 
34e14S 
34.2155 
346165 
342174 
342130 
34.2181 
34.2186 
342195 
342201 
34.2209 
34%e 218 
34.2227 
342237 
342244 
340254 
340264 
340274 
342284 
342293 
342298 
342304 
346314 
342321 
342332 
34 2340 
342348 
34.2355 
346 362 
342373 
34.383 
34.2388 
342395 
342396 
342407 
342411 
342424 
342429 
346437 
34244GS 
342454 
34-462 
342471 
34.475 
342485 
342490 
342487 
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TEMP 


-C.659 
-0.655 
-0.650 
—-0.643 
-0 .633 
-0 .633 
-0.627 
~0.621 
-0.615 
-0.611 
-90 2603 
-0.597 
-0.590 
—-~0.586 
-0-.580 
-0.577 
-0.572 
~0.567 
—-0.563 
-0.558 
-0 2.552 
-0.546 
—-0.549 
-90.533 
-90.523 
-0.-513 
~0,.508 
-0 2.505 
—-0.500 
—-0.2496 
-0.489 
-0.479 
-09 2472 
—~0.467 
-0.455 
—0 2.447 
~0 2.441 
-9 6423 
—-02429 
—~0.410 
-0.402 
—-~0.396 
-0.3883 
-0.375 
-0.376 
—-0.366 
-0.354 
—-0 e344 
-~0.338 
-0.329 
-0.319 
~0.303 
=-0.302 
—-0.294 
—-C.299 
—-0.282 
-0.275 
-0.265 
-~0.256 
-0.246 
-0.2235 
-0.227 
—-0.2138 
-0.214 
-0.20 3 
-0.200 
-0.194 
-Oe191 
-~0.187 


ANNADNANDADA DAN ADADA NDA DN ADD ADDANAADAADANDA ANAAAAANANDAGAAANDADAANADADAAANAAANAAO 


SIGMAT 


272364 
272369 
27 e373 
272378 
27.2383 
27-387 
272392 
272395 
272399 
276408 
2726410 
276417 
272423 
272428 
272430 
272433 
272439 
272440 
27 0447 
272-450 
272455 
272462 
272466 
27.473 
272477 
27 0434 
272492 
272497 
2720497 
27-501 
272508 
27 e5P2 
27e«dt9 
270525 
276332 
272540 
272546 
27 «553 
272561 
2 ess 
27576 
27<«583 
272586 
2765991 
272500 
27.2605 
272612 
27-619 
27¢625 
2725630 
27.635 
272644 
272652 
27-655 
272661 
272663 
27-670 
272673 
272682 
27-636 
270692 
27-702 
27-705 
276724 
27+«Tas 
27 <éT2i 
272729 
27 0732 
27-730 


ee 
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1448.0 
1448.20 
1448e1 
1448.22 


1449.23 
144904 
1449-25 
1449.5 
1449.6 
1449.7 
14498 
1449.28 
1449.9 
144969 
1450-9 
1450 el 
145061 
1450-2 
14503 
1450.23 
14509 4 
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PRESS 


203.00 
204.00 
205210 
206-00 


225225 
226235 
227239 
228245 
229-35 
250 «ist 
231.635 
232.230 
233-50 
234.50 
235240 
236-45 
237269 
235609 
239240 
240 260 
241245 
242.60 
243-55 
244.270 
245e75 
246260 
247.65 
248260 
249.70 
250-85 
251275 
252575 
253470 
254.80 
255295 
ess oS 
257285 
258-85 
259285 
260.90 
261.80 
262295 
263295 
264.90 
266200 
2662990 
268205 
269205 
279210 
270295 
272215 


SAL 


342495 
34.503 
34.508 
34-2512 
34.516 
342522 
342523 
34.2529 
342534 
34-2541 
3426544 
346547 
34-2550 
342554 
342557 
34.2569 
342564 
34.2568 
34 2568 
342570 
34-2574 
342577 
34.2580 
34 2580 
34.5890 
342584 
34-2580 
342581 
342584 
34.2583 
342585 
34-2585 
34.2587 
342590 
342591 
34 2592 
342593 
34.2594 
34.593 
342596 
342595 
34.6598 
34.600 
34.600 
34.601 
34 2600 
34.2603 
34.2604 
342604 
342605 
34 2603 
342604 
342605 
34-26€08 
34.607 
34.607 
34.2610 
34-2611 
342610 
342614 
342612 
342.612 
342614 
342E€14 
34.615 
342615 
34.614 
34.617 
34e616€ 


cooguVDDNDNVODNUODONNDVUDOVDO ODN OVDVN NNN ODVN VN VOO COV OVO OOO COC VN CV 0CeN e090 00000000 
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TEMP 


-~0.183 
~0.173 
—-O. 174 
-0.169 
-0 2163 
-0.21690 
-0.154 
-0.147 
~0.2142 
-~0.21365 
-~0.130 
-0.2127 
“0.123 
-0.119 
-~0.116 
-0.113 
-0.108 
-C.106 
-~0.103 
-0.100 
-~0.098 
—-0.096 
-~0.094 
~9 .093 
-0.092 
-0.094 
~0.099 
-~0.090 
-0 .091 
-~0.209089 
~0.087 
-~0.2085 
~0 2084 
-0.083 
-90.082 
-0 089 
-0.079 
-~0.C78 
-0.076 
-0 2075 
—-0 2074 
-0.073 
~0.973 
-~0.072 
~O0 e071 
-0.069 
-~C.070 
-~©0.069 
-~0.068 
~0.067 
~0 .066 
~0.065 
-90.065 
-0.064 
—-0.063 
~0 962 
-~0.061 
-9 -060 
~-0.059 
-0.060 
-0.058 
~0.057 
-0 .057 
—-0.209056 
-90.056 
-0.055 
-0.054 
—-0 .054 
-0.053 


NOD ANAND ADNAD DADA DANADANDAANA AA ANAAANANDAABD ANAANDADAANAAD AANA ADA GDAAAANAANAAAAAAADAAA 


SI GMAT 


27e7 36 
272743 
272746 
27-749 
270752 
27 eT ST 
2let Se 
272762 
27.2766 
270771 
a2tatie 
2relieC 
27-778 
27.781 
2te733 
272785 
27.2788 
etal te 
272792 
272793 
272796 
272798 
27.2801 
272890 
272800 
272804 
27-2801 
272801 
272804 
2728903 
272804 
272804 
272806 
27 808 
272809 
272810 
27-811 
272811 
27.810 
272812 
272812 
272814 
27-816 
27-816 
272-816 
272815 
272818 
27-819 
27.2818 
27-819 
27 e818 
27-819 
272819 
27 e821 
27-821 
272821 
272823 
272824 
27 e823 
272826 
27-2825 
272825 
272826 
272826 
272.827 
27 e827 
272826 
272828 
272828 


SOUND. 


KHMKNAAAAIATNIANAMAAKNAAIAANAIAarnawniawnu 


fect fn fun ee ee ec fee pe PP peed pet Pee feed pes fee peed pet cd ed pe fend ped pet PS ed pes Bt 
SEEPS EE HLEHPE HL HEPES SHH HEP SSHLELSHL HE 
NON DO PAD DO ot ee et re tet ee ree et me ee ee et pee et et pt ee ee ee 
eeeseeeveoeee Geoeeeeeeere 666 &@ 6 6 F @ 
MR GODOUOVOOVDODONNNODOAUUN FAWN = 


S)) 
N 
e 


145261 
L452 61 
145261 
14522 
1452.2 
145202 
1452¢2 
14523 
1452 e3 
145263 
1452.3 
145264 
145224 
1452 64 
14524 
1452 04 


16) 
N 
e 


pd FD ped MO pes pee ES ed pee peed pe peed bem pee pes Pe fet 
FEE EHF EHPESEL HFS HS 
AKANAAAKHAAAIAIN AN 
NNNNNMNNNMNANNMNNAN 
e©eeée¢eeee¢e#6¢ ee € 

OCODADWMCANNNNODOODAH 


$ 
Ui 
N 
e 


DEPTH 


2712-0 
2 ties eae 
27320 
274.29 
27520 
276.20 
2772C 
27820 
279.0 
280.0 
281-0 
282-0 
283-0 
284.0 
285-0 
286.290 
28720 
288.90 
289-20 
290.9% 
291069 
29220 
29329 
294.20 
29529 
2964-0 
297.0 
298.9 
29920 
300.0 


PRESS 


272295 
274.210 
Pisaeis 
276-00 
277-20 
278-20 
279210 
280.15 
281-30 
282220 
283210 
284220 
285-230 
2865220 
2ST fk AD 
288.230 
289.235 
290 e25 
2912-25 
292240 
293-50 
294.250 
295-30 
296235 
297255 
298250 
299-40 
300 245 
301255 
302.50 
303.250 
304255 
305-60 
306-55 
307-50 
308265 


320275 
321275 
322295 
324-09 
32464 80 
325-95 
326285 
327695 
329.210 
329-95 
330-95 
331-285 
333405 
334210 
335-6 40 
335.95 
Jot eRe 
337293 
339215 
340.215 
341.215 
342.2390 


SAL 


342616 
342618 
342618 
34.2616 
342618 
342617 
34.620 
346622 
34.623 
34-¢621 
34.2622 
34 2623 
34.623 
342625 
342625 
342E25 
34.625 
342626 
34.625 
34.626 
342625 
34 2628 
34.627 
342627 
342627 
342628 
342627 
342628 
342627 
342.625 
342630 
342629 
342631 
34 e631 
324-2630 
342631 
342633 
342630 
34 2630 
34.631 
342631 
34.633 
34 e633 
34 6633 
34 6633 
34.2632 
342632 
342633 
34 2632 
342634 
34.2635 
342635 
34 2633 
34.2635 
342632 
342635 
34.2€35 
342635 
342634 
342634 
342636 
34.634 
342636 
34.634 
34.637 
34.635 
342636 
342634 
34.636 


elolelelehololololohelohelolololelolelololelololololelolclelolelolelelolellon@lehololoioneolohole) helene soiu lone ohel ooh, eh eh ohol oho ke, 
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TEMP 


-0.052 
-0.052 
-~0.050 
~0e050 
-0.050 
-0.048 
-0.047 
-C.048 
-0.047 
—~0.045 
-0.044 
—-0 044 
-0.043 
-0-042 
-0.2042 
-0.041 
-0 .041 
—-02041 
-0.039 
~0.039 
-0.038 
—-0 .033 
-0.038 
-9 037 
-0.037 
-~0.037 
—-0.035 
-0.035 
~0 .034 
~0.2.035 
-0.035 
—-0.034 
—~0.034 
—-0.C33 
-0.033 
-0.032 
-0.033 
-0.030 
-0.029 
-0.029 
—-0.028 
-0.9029 
-0.029 
-0.029 
-0.028 
-0.027 
-0.027 
-0.0256 
-0 2025 
-0.026 
—-0.026 
-0.2025 
-~0.024 
-0 025 
-0.023 
~0.925 
~02023 
-0.024 
-0 024 
-~0.023 
-0 .023 
-0.023 
-0.023 
-90 022 
-0.023 
—-0.022 
-0.-021 
-0.2019 
-0.020 


AND DANANDDAADAD AN AADDAD ANNA DAD ADA ANA AA ANANAAA ANANDA AD DANA AANAANAANDAAAANAANDAAAND 


SIGMAT 


27-828 
272829 
272829 
27-830 
272829 
272828 
27-830 
272832 
2708.33 
27 831 
272832 
20 e535 
2083833 
272835 
27 0834 
2728334 
272335 
272835 
272834 
272835 
272834 
27 0836 
272836 
272835 
272836 
272837 
27.836 
272836 
27 2836 
27-838 
272838 
272837 
272839 
272838 
272-838 
272839 
272840 
272838 
272838 
272839 
272838 
27 2840 
272-340 
272849 
272840 
272839 
27 0839 
272340 
27-839 
272841 
272842 
27-842 
272840 
272842 
272839 
272842 
272342 
272341 
27-841 
2728349 
272842 
272841 
272842 
27.2841 
27-843 
272-841 
272842 
27-841 
272842 


S3el 


FHEePEFS HESS 


AKANAAAUNAIUKINAAAANAATA GNA 
OW Wh Ww WWW WWW Wola WWW Wa WwWo 


ROMO) ROMMCINO}IOINCINCLNOLMOIROLNCINOINCINGI EOIN OIBCINOINCIEOLEOL 


PREFER RPPWWWWWWWWWWWWWWdWwndw 
HH eM ODOTCOO DOO OUD DD OODVWNNNNODDAADOUNNUUNF FEE EWWWUWNYNANN 


© 6 KO OO 6 £8 O 6.28 16 OOOO OHO 660466. 6 6 0-% (0.0, ¢. @ 6 _¢_.0, ©. 0 0. ©, 6) O02 8 e®eeeee¢ete ¢ 


OWN WO Ui 


+ 
6 
pees 


S4el 


PHRELE HEHPEHSHP HEP HE SHEA SH HEHE SSSHE HEHE HP FHRHEE SP SE PHKL HFS 


DEPTH 


34029 
341.9 
342.9 
34329 
344.0 
34529 
346.0 
34720 
348.0 
34929 
350.0 
351.9 
352-0 
353-0 
354.0 
355290 
356.0 
357-9 
358.20 
359-0 
360.20 
361.90 
362.90 
363-0 
364.0 
365.20 
366.0 
367.20 
36829 
369.9 
370.0 
37120 
37229 
373-20 
3749 
37529 
376.0 
37729 
378.0 
3280.0 
381-9 
38230 
38340 
384.9 
385.20 
386.90 
387-29 
388.20 
389.0 
396.9 
391.9 
392.0 
39340 
394.0 
395 69 
396.9 
397.9 
398.9 
399.9 
400.0 
401-0 
402.0 
403.9 
404.9 
405.0 
40660 
407.0 
40820 


PRESS 


343010 
344.15 
345.15 
346.30 
347.30 
348.15 
349.20 
3500 35 
351240 
452.30 
353.20 
354.40 
4255235 
356 640 
357.45 
358.40 
359.35 
360.55 
361250 
362460 
363240 
364.35 
365240 
366.45 
367655 
368.65 
369.65 
370.65 
371260 
372.75 
373.50 
374.55 
37580 
37670 
377665 
378.75 
379265 
480.80 
381.85 
382675 
383285 
384.70 
385.90 
386.95 
388.00 
388.80 
389.80 
390.95 
391.95 
392.90 
394.00 
395615 
3966.15 
397015 
398.190 
399210 
399.95 
400.95 
402.00 
403015 
404.15 
405-10 
406015 
407220 
408420 
409.30 
4le2o 
411430 
412.30 


SAL 


342635 
34.638 
342635 
34.2635 
342634 
34eE34 
342636 
34.2638 
34.637 
34-634 
342634 
34.2635 
342636 
34.637 
34 2.634 
34 2E3E 
34.634 
34¢636 
342639 
342635 
34.2635 
34.2635 
342635 
J4eE3S 
342637 
342€35 
342635 
342634 
34.2638 
342634 
342¢64])1 
34 e635 
34 E3E 
342635 
342636 
342635 
34 6636 
34e63€ 
342635 
342635 
34-263€ 
3426634 
34eE37 
34.638 
342€35 
342635 
34.635 
34.2636 
34.635 
342637 
34.636 
342637 
342637 
342637 
34-2E36 
34.636 
342636 
342634 
342636 
342637 
342637 
342636 
34.637 
34 2636 
34 263€E 
34 2.638 
340637 
342637 
34 0636 


cvoeuc009000000000 0000 990000 VNVN VCO VC CNC G 9000 S090 e900 0909090 900 e0 gq eg 0g90g0900 00000000 
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6 


AFoo0oo00000 Ss0oGo C0 O08 SO000586 


i bbe est) 


§ 
Geceqo0oco0oeo e0eoce080 


tt 
oOo 


t 
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ANANDA ADDADANA AD ANAAAHRADDAA AAD ADAAN DAA GBDA ND AAND ANA A AADADAA AA NAGBAADANAAAAANAANAIAARAAH 


SIGMAT 


27.841 
27283844 
272841 
27 841 
272-841 
2728490 
272842 
272843 
272843 
27.841 
272840 
272841 
27 842 
272342 
272840 
276842 
272840 
27 2842 
272844 
272841 
272841 
272841 
27 284i 
272841 
272842 
272841 
272841 
272840 
272843 
272340 
272846 
27.841 
272841 
272841 
27.842 
272841 
272842 
272841 
27.2841 
272840 
272841 
272846 
272842 
272843 
27 e840 
272-840 
27 «B41 
272841 
27 e841 
27 e842 
272841 
27 2842 
272842 
27 e842 
272842 
27.5841 
27.841 
272840 
272841 
272842 
272342 
27 0841 
272842 
272841 
272841 
272343 
27 842 
272842 
27 e841 


SOUND 


1454.3 
1454.3 
145464 
1454.4 
145444 
1454 04 
145424 
1454 04 
1454.5 
1454.5 
1454.5 
1454.5 
1454.5 
1454.6 
1454.6 
1454 66 
145426 
1454.6 
1454.6 
1454.7 
1454.7 
1454.7 
1454.7 
1454.7 
1454.28 
1454 8 
1454.8 
1454.38 
1454.8 
1454.8 
1454.9 
1454.9 
1454.9 
1454.29 
1454.9 


1455.3 
1455.3 
145524 
1455 04 
145524 
145564 
1455e4 
145564 
1455e5 
1455.5 
1495.5 
1455.5 
145525 


Oo 


OOWDNDUWFWH—DO Be 


PPPERPE LE RELF 
1) me Re pet pe pe et et et ee OC 
oeoeacoo0o0o0o0o0sc00°o 4 


4232490 
424-50 
425245 
4262045 
427.60 
428.250 
429-55 
430.40 
431.50 
432265 
433265 
434.260 
435-265 
436.65 
437.70 
438.70 
439.790 
4460.70 
441.80 
442.60 
443.65 
444.80 
445.85 
446-80 
447275 
448.75 
449.85 
450-90 
451.90 
453-00 
453-80 
454290 
455-90 
456.90 
458.05 
459.05 
459.95 
461.210 
462.00 
463200 
464.00 
465220 


SAL 


34.2638 
34.638 
34.2637 
34 2-638 
34e¢€E37 
342638 
34-2637 
34637 
34638 
342638 
34.2 63€E 
34.637 
342636 
S4eE3E 
34.637 
34-2636 
342638 
34.637 
34.2636 
342639 
342640 
34.637 
34.2637 
342637 
342636 
342635 
342635 
34.637 
34.638 
342637 
34.2638 
342636 
342638 
34.637 
342637 
342.637 
342637 
342637 
342.638 
342637 
342636 
34.637 
342638 
34.637 
34.637 
34-€38 
34.639 
34.2638 
342639 
342637 
34.2639 
342637 


o9vp000000D00D DD DVDO OC OVNVOCVCOCOCOCOUN OC C90 0NN NO ONVN0C 900000000000 


3Y 


DOA DAD DNDANAAD ANDADAN AA NANAAADANDADAADADADAAAD ANNA ANA ANANDA AAANAA 


SIGMAT 


272843 
27 2843 
272 842 
272343 
272842 
27 843 
272842 
27-842 
272843 
272842 
27-841 
272842 
27.841 
272841 
272842 
272841 
272843 
272842 
272841 
272344 
27 0844 
27-2342 
272842 
272842 
27-841 
272843 
272840 
272342 
272842 
272342 
272843 
272841 
272843 
272842 
2723842 
272841 
272842 
27-841 
272842 
272842 
27-2841 
272842 
27-843 
272842 
272842 
272 842 
272343 
272842 
272843 
272842 
272843 
272842 


SOUND 


1455-6 
1455.6 
145526 
1455¢6 
1455-6 
1455-6 
1455-7 
1455.7 
1455-7 
1455-27 
145567 
1455-7 
1455908 
1455-3 
1455-8 
1455.28 
1455.8 
1455-693 
145529 
1455.9 
145569 
1455.9 
1455-9 
1456.0 
1456.29 
145629 
1456eG 
1456.6 
1456.29 
1456.21 
1456el 
1456.61 
1456 e1 
145661 
1456.1 
1456.2 
145662 
1456.22 
145622 
145662 
1456 e2 
1456.3 
1456.3 
1456.3 
145623 
1456.3 
1456-43 
1456 04 
14564 
145664 
145664 
145604 


EXPE OLN ER eee 


Regios’ 


B29. 00 
(O 2y.00 


nk: BaOlD 


01 


OOT 


O001 


ea es 


20.00 


eal 4.0 
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TEMPERATURE, C 


-1.00 -O0.5 0.00 
SALINITY 0/00 
28.00 S20 
soeenney © 
Co SU oseuu 27.00 


34.00 


ee oD 


12g 


36.00 


bee a) 


StL Se 


1375-015 


LAT Ne80—-34—-45 


DEPTH INCRe 


Oo 
mm 
ne) 
Be 


e@eesceeevteveeeeeeree 
ao0co000 secs vr000 co05 a. 


BODNANFWNKDOENDN SW 


[met pee Pt pe pe et pet pee 


PRES 


3210 
4.29 
5220 
6210 
T7eiS 
8-20 
9el5 
10.26 
Ei S 
12-225 
13-15 
L425 
| ayy Be 
16235 
17215 
18045 
19.20 
20245 
21.220 
22045 
23235 
24.240 
25225 
26040 
27235 
28245 
29-55 
39-e55 
31.260 
322490 
33250 
34645 
35245 
36655 
37240 
38270 
3945 
40260 
41.55 
42260 
43470 
44.60 
45-70 
46260 
47-80 
48.60 
49275 
50.60 
51275 
5270 
53.280 
54285 
$3055 
56270 
57-90 
58e95 
59285 
60-85 
61290 
632¢05 
63295 
64.95 


C* IBERVILLE FIORD=-76 


39 


LONG We7S5=29-C0 


SAL 


30. 340 
30.343 
362344 
302344 
30 2345 
364345 
30.345 
30 26344 
30.2347 
30.345 
30-6 3244 
30.343 
30 6343 
30-2320 
30 2404 
302526 
30.639 
30 37761 
302840 
302929 
31.C0s¢ 
31.2080 
31.2166 
SL e25€ 
3) 0335 
31.6430 
312517 
31.64C 
31-715 
31.793 
3142850 
31.904 
31.987 
322042 
322089 
SZ 
Sot 7 a7 
32ee22 
326265 
32-298 
322339 
32-2388 
3202427 
3264568 
322494 
32<528 
326558 
32-2603 
322651 
322e¢690 
32-719 
32-4761 
322791 
32-818 
322842 
32.868 
322885 
322907 
322922 
322952 
32.981 
33-002 


DATE 110376 


AMAMM AMM AMM MM MOMM OOM MMMM MMM IMAM AMM AMA MMM AMM AM IM ims MmmmMmmm 


«+ 


DAADAAAAAGAAKAH y 


YEO La r- Loa 
Yad peed pet fe ped feet eet pet OO pes 
eeeeeee#e%8ee¢e 
NOUCOWDOWBDOCOOD U 
ggg e00Gc00 0000000000 00000 00000000000 0000000000090 00000000000 000 


t 
i" 
e 


-0.888 
-0.887 
-0.905 
-0.908 
—-0.924 
-0.858 
-90.825 
~0.803 
-~0.812 
-0.770 
-~9.783 
~0.794 
-0.869 
~0.886 
-0.942 
-~0.962 
-0.993 
—-1.039 
-1.C078 
Sheryl tl 
~1.2135 
-1.1790 
-~1.208 
~~ ete so 
~12254 
-1e279 
—-1.2307 
-1.325 
—1.2340 
-1.354 
-1.365 
~1.372 
~1.384 
-~1.396 
~1.2404 
-~1.2410 
~1.2415 
-1.416 
-1.2422 
—-1.423 
~1.423 
-~1.416 
-~1.-418 
—-1.414 
—-1.415 
-1.407 
—-1.414 


EXPER NO. 


2013 


WATER DEPTH 495 


LOCAL TIME 2145 


SIGMAT 


24 2423 
240426 
240427 
240427 
242427 
240427 
242427 
242426 
242428 
242427 
240427 
246426 
24 0426 
242406 
242461 
242561 
242650 
24.749 
242813 
24.2835 
242948 
252005 
252074 
250146 
252299 
252286 
Redes Pyke ha Wy 4 
252458 
252519 
252584 
252631 
252675 
250744 
252789 
252828 
252858 
252990 
252939 
250973 
26-001 
262035 
264075 
260107 
262131 
2602162 
262187 
262214 
262251 
2622990 
26322 
26¢ 346 
262330 
2624904 
262426 
260445 
260466 
262480 
262498 
260511 
262535 
262558 
262575 


SOUND 


1435.23 
1435.3 
1435.3 
1435.3 
1435-3 
14354 
1435.4 
143504 
14354 
143524 
143544 
1435.5 
1435.5 
1435.7 
1438.9 


491 


PE 
rokoke! 
a en 
NOD 


ciel etl cool eel ool eee ool el el ed on 
FHE HHS HSHHPHEF SHH HEH PSH SSL. 
POE HPP SHH HEH SEH Espo 

pt 

6 

| eel 


OOD 0090 0000 & = =x 
eee eee ee ee eee 
WFEUGNONDOON OO 


1440.7 
1440.7 
1440.3 
1440.8 
1440.9 
1441.90 
1441.90 


Gd 
r) 
o 


e 


NNN NN ee ee eee OODOOOO" 


CONAUEWNKOOMNA VN eUNnNHKHOCOtYoAUA 
CIVSSGVCOVCVSGOOCGOSGOSOSGCVCSOSOCVO0ODOCOD0US 


% 8 © Ore & 6 6 @) oe) a 'e) ‘@ ‘el 6 6) o! ‘oo 0' 6) 9 Oe ww UU er & © 6 


Gi Wi WON fof 


Whe O 


PRESS 


65285 
67-2090 
67.290 
69210 
70205 
tis © 
¥2et5 
73015 
74.220 
75200 
76015 
77205 
78220 
7930 
80220 
81220 
B2210 
83-230 
84.20 
85235 
864 30 
87-230 
88230 
89235 
90240 
91.30 
92225 
93425 
94045 
95250 
96235 
97640 
98.50 
99.250 
100.40 
10.45 
102.60 
103.245 
104.45 
195270 
106.60 


135-10 


SAL 


33.2013 
33-041 
332069 
332104 
332130 
332142 
SSett a 
332186 
33<203 
See a 
334238 
332255 
3326292 
332298 
33-316 
334341 
33 e350 
334373 
336402 
332423 
332450 
332451 
332455 
332490 
330521 
33-543 
338557 
332566 
336572 
332596 
338617 
33645 
334669 
332669 
332684 
33-692 
332703 
33 e% 22 
33741 
330751 
330769 
330777 
d307 OE 
330799 
33-812 
332822 
334833 
33-6848 
332856 
3232865 
332874 
332885 
332894 
332904 
33-912 
336919 
332925 
33-929 
3329385 
330947 
33-953 
332963 
336S71 
334980 
332985 
34-001 
34.007 
342013 
34.-C17 


VIVO SVSVSG SS SVS SOVSVSO SVVV SVS VIO VV OV OOOO MM AMmaAM MMA mmm MMMM Mmmm 


TEMP 


-1.396 
—-1.392 
=—Pse 37S 
-1.392 
—~1-2419 
-1.349 
—1.2335 
-—1.2333 
-~1.326 
-12348 
-~1.2331 
-1.306 
~1 «379 
-i1. 353 
~1.270 
~1.2264 
—~12249 
—~12248 
~1.286 
-1.2299 
- 1.324 
~-~1.29€ 
-1.238 
~1.188 
—-12e202 
—-1-.246 
-~1.2234 
—~l1.2il 
~1.2179 
~1 el2g 
~1.102 
~1.2116 
—~1.1905 
-1.087 
—-1.-060 
-1.037 
-—-1.001 
-0.966 
-90.943 
-~0.923 
~0.2904 
-~0 23839 
~0.873 
-C.866 
~0.850 
~0.836 
~0.819 
-0. 8909 
-~C.800 
-0.791 
-0.789 
~-0.769 
-~0.761 
—-0.754 
—O0.747 
~0.741 
-0.736 
-0.729 
-0.723 
-0.717 
~0.708 
-0.699 
-0.695 
~0.6883 
-0.679 
-0.669 
-0 663 
-0.659 
-~0.654 


DANDAADNANADAA ANNA ANAAAAAAADNAANDN DAN ADAOANDVIOVIVONVOVOOVNNVNVNVNV VCC VN0NNDNDVNUVNNDNVVNNYVYN 


SIGMAT 


26253833 
262606 
262628 
262657 
262679 
262637 
26e711 
26/22 
26s 7 35 
262754 
262764 
262780 
262809 
262-813 
262825 
262845 
262857 
262871 
262895 
262913 
262935 
262935 
26-937 
262963 
262989 
272098 
272014 
272926 
272035 
272048 
272964 
272087 
272.099 
272105 
272116 
272123 
272130 
27 0144 
eleloo 
272166 
272180 
272186 
272194 
272203 
Lents 
272221 
272¢229 
272240 
272246 
272254 
27s 267 
272299 
272276 
272234 
272290 
272295 
272300 
272303 
272308 
272317 
2 eae 
272329 
21a 
272342 
27 0346 
21 esa50 
272363 
2 e335 
272371 


SOUND 


1441.1 
1441.2 
1441.3 
1441.3 


PREEPE HESS 


FPPPhPe Pe PPh eh 


at ee pet pk pet eS pet fe pee ped Pet pee PO pee pe ee ped pe pe pt pat pee Pet pad pe 


PEEP H EP EP EEE SESS 


PSE HSS SLEEP HE PH HLS 
@ocee ee toe eeoetreeeeveoteneoeveovcres 
CSWONFENRKOkKMKDUFUUAUFSODRK OT MOND 


Od Cd GI Od Ll Gl GI I GIG TO NN NNO ND DD Fe DD ee ee pe 


me 
> 
£ 


144564 
1445.5 
1445.6 
1445.7 
1445.8 
1445.9 
1446.90 
1446.0 
1446.1 
1446.2 
1446.2 
1446.3 
1446.4 
144624 
1446.5 
1446.5 
1446.6 
1446.6 
1446.7 


et ed 
ry 


NE GSOUDNDAUWFEWNHKODON 


eeee¢eeeeevreeeeeeese 


DEDDNNNNNNNNVNDAADAMDOAKDADAOADNNUNUUUNUNNHUE PE SEREP SEE WWW 
NEWNRMOOMNDOUSEWNH=—$CODNHAUEUN HR OODNDUEY 
oeeeee¢secsteee7r+eeeen+seeseevese8cetrtetvQeenee5uetk&6es 

Rohde Ohad RoR Baked Loko honod Reokolelololeololalelololololelelelmlelolelolololololololelololololololelolelolololelelololel «t ) 


O9SOMOOCOOCOOCOMDAOAWON 
NK OODNKAUNFWNHOOONDA 


PRESS 


136.200 
b3fe25 
138.229 
1394220 
140.00 
141205 
142.25 
143.220 
144.20 
145.30 
146.25 
147.30 
148.35 
149.235 
156.35 
181.35 
152245 
153645 
154430 
155.25 
156-50 
157645 
158.50 
159-45 
160-55 
161.40 
162.55 
163.55 
164.250 
165-60 
166-75 
167.65 
168-55 
169.265 
176.50 
Ae? lve TO 
172.70 
ty Me ee | 
174.80 
175.85 
176290 
177.285 
178280 
179-80 
180.80 
182.00 
183.00 
184.00 
184.90 
185.95 
186.95 
187.80 
189.05 
189.90 
191.00 
192.05 
193.10 
194.05 
194.95 
196205 
197.220 
198-25 
199.20 
200-20 
291.30 
202235 
20364 30 
204.210 
205.15 


SAL 


34-021 
34.2026 
342030 
342032 
34.035 
342044 
34.049 
342057 
342064 
34.068 
346076 
34.2083 
34 «092 
3420956 
34.2106 
342114 
342120 
34.125 
342132 
34.2138 
342145 
342154 
34.2159 
344166 
342175 
340175 
342187 
34e195 
342198 
34206 
34.213 
34e221 
346229 
342236 
342242 
342254 
342261 
342266 
342275 
342282 
340285 
340296 
34-2311 
342319 
34 2330 
342334 
34 e341 
342 346 
346 34G 
34.2355 
34364 
340377 
34-2387 
34393 
342400 
342408 
346412 
346417 
34.422 
342424 
342425 
342435 
346443 
342451 
342462 
340471 
344475 
34.489 
34-497 


AAW BBW BLD ODP BRO RRO LOR ROO he LO hehe lehelolelelehelelelelolelololenelelolollelolelelvlolelolololelelolelelololcleiclelololololeloie 


TEMP 


-0.648 
-0.645 
~0.643 
-0.639 
-~0.634 
-0.6283 
—-0.624 
-0.620 
-0.612 
-0.602 
-0.596 
—-0.e592 
-0.587 
-9.2579 
~0.570 
—-0.563 
-~0.558 
—-0.554 
-0.549 
—-0.-544 


0.536 


-0.25930 
-0.2521 
=~) 23 BS 
—-0.5908 
-~0.501 
—-0.2494 
~-~0.2490 
-~0.484 
—-0 2478 
—-06471 
~0 2.464 
-0.455 
~0.459 
~0.441 
-~0.432 
—-0 2.424 
-0.418 
~02408 
-~0 2400 
-0. 393 
—-0. 388 
-0.2376 
-0.366 
-60 2.355 
-0. 350 
~0.344 
~0.341 
-0.339 
0% A53 
-0.318 
-0.309 
—~O02297 
-~0.290 
—-0 .284 
-0.278 
—-0.272 
—~0.2269 
-0.265 
“0.262 
-0.255 
—-0.249 
-90.239 
-0.226 
—-0-e216 
-0.208 
—-0.201 
-O.e-191 
-0.185 


CO.) VADNAA ANA NINN NAN ANAANNANDADANA DAD ANANDA ADADANRNDDAANDANRAAADDAAANDIANADAAAQARABAANDDAAND 


SIGMAT 


272374 
27-378 
272381 
272333 
27.388 
272392 
27<395 
272492 
272408 
272410 
270416 
272422 
272429 
272435 
272440 
27 20445 
272451 
2720455 
272460 
272464 
272470 
270477 
272480 
272486 
272493 
272496 
272502 
2725908 
27-510 
27202516 
272522 
272528 
272534 
272539 
27 2344 
272554 
272558 
272563 
272569 
27575 
272.580 
219585 
270597 
272603 
272612 
272615 
272620 
27 2624 
272626 
2726530 
272637 
272647 
27 0654 
272659 
27 e664 
27-671 
272674 
27-677 
27.681 
27 0882 
272.687 
27.691 
27-697 
27-793 
27 e7Aia 
of a fis 
2g atta 
2ferSe 
215733 


PRESSE oSSE 
PREPHES ESD 
NN AANNANAN 


OONNDUUS 


Ct el dt 
FRESE HL EH & 
FLEEeFPePes 
DBOwODDOOWD 
eeeeoeree 
ODAONKHAAUS 


1448.9 


1449.4 
1449.4 
1449.5 
1449.6 
1449.7 
144907 
1449.8 
1449.8 
1449.9 
1449.9 
1450.0 
145061 
1450.2 
1450.2 
1450.3 
1450.3 
14504 
1450 04 
1450.5 
1450.5 
1450.6 
1450.6 
1450.7 
1450.8 
1450.9 
1450.9 
1451.0 
14511 
1451.61 


NNNNNNANNYNN AN 
RQ met Pt ee ee ee et ee et pes es 
DODNAUNSWNK CO 
@©oe@eeoeee#eeees#ee & 6 @ 


23520 


PRESS 


206.35 
207.230 
208.215 
209240 
210.50 
211-230 


248.210 
249.205 
250.205 
251-210 
251295 
252295 
254200 
255215 
256205 
257205 
258.05 
259-05 
260.10 
261.210 
262210 
263025 
264240 
265-6 30 
26640 
267245 
268230 
269240 
2792-25 
271245 
a1 ee SO 
2734250 
274-55 
e71Se Sa 


SAL 


34.2505 
342510 
34.2516 
34522 
342528 
342533 
34.2536 
342541 
34.547 
3454S 
342553 
342555 
34.556 
34 2561 
342565 
346567 
34e¢56S 
34.573 
34 2573 
340576 
342577 
34.577 
342578 
34.2578 
34.2581 
34.582 
342583 
3425383 
342585 
34.587 
3458S 
342586 
342590 
342590 
342592 
34.2593 
342595 
34.2597 
342597 
342596 
342598 
344596 
342600 
342601 
34.6091 
34.601 
34.604 
342604 
34e€CS 
34-2605 
34.6066 
34-2607 
34607 
34e2EOS 
34.2610 
342610 
34-611 
34.612 
342613 
34.612 
34.2612 
342615 
342614 
34e61€ 
34.616 
34.616 
342618 
342618 
34.618 


Vo00D0DV ODN OVV0V009D0000000000000 000009000 000000 000000 e000 00 000 0000 000000 


42 


TEMP 


-0.165 
-0.2145 
-0.2130 
-~0.127 
—Ce 120 
-0e115 
—~Oel13 
-0.2102 
-0 .099 
-0.099 
—-0 e697 
~0.094 
-0 091 
—-0.091 
-9.086 
-9 2.085 
~0.2084 
-~0.078 
—-0.076 
-90.075 
-~0.073 
-0.072 
-0.068 
—Oe6« C66 
~-0.065 
—-0 9065 
-0.063 
-C.060 
~0.059 


AND NNNDA DNDN ANNA AAD DANA DN AD AAAA AA ANDNAAN ADNAN ANANDA DNA AD ADAANA AN ADAAAAANAAAAAANDAAGD 


SIGMAT 


274744 
27-748 
2iefSe 
Shel oa 
27-761 
272765 
272770 
2T el G1 
2iel te 
ete l La 
27-781 
27-782 
272733 
272786 
272789 
27-791 
27e¢792 
272795 
27e79S 
21s (am 
272798 
272798 
27.799 
27.799 
27-8901 
272802 
272893 
27% e304 
27.805 
272805 
272807 
272807 
272898 
27.2808 
2728190 
27.2811 
27-812 
272813 
27.813 
272813 
27 814 
272815 
27.816 
272816 
272816 
272816 
27.2819 
2706819 
2728290 
272319 
27 2820 
272821 
27 0821 
272822 
272823 
27 0823 
272324 
2723825 
272825 
als, 825 
272825 
276827 
27 2826 
272-827 
2 «ew 
27-828 
272829 
272329 
272829 


451.22 


oO 

te pee 
e¢ e 
Ww 


@eee5u5ote*eesveeeeeesee e@eee e 
=K OOSOOOOVDDANNNOOUU 


SEHLEFHEPHSHPSFPE HSS HEF HSFSaS SESH 
1A DID DQ bee me rt bee et ee eet et tet et eet pt et pe 


AMNAMKAAAAKAKNUVAIAAAAINaan vow 


N 
6 
om 


452 el 


1452.4 
145204 
14524 
1452.4 
1452.5 
1452.5 
1452.5 
1452.5 
1452.6 
1452.6 
1452.6 
1452.6 
1452.6 
1452.7 
14527 
1452.7 
1452.7 


Gi WWW WWW 
ND tt ee pe et ee ee PS 
OONDODNOWF WN = 


2852 70 
2862-70 
287.80 
288.70 
289.85 
290.270 
291.70 
292285 
293-65 
294-85 
295-75 
296275 
297-85 
298-85 
299290 
300.90 
302.00 
303.00 
303-95 
304.295 
396.05 
307.215 
308.10 
308295 
310210 
311215 
312625 
313.05 
314-220 
SiS.05 
SlGseS 
317.230 
318215 
319235 
320219 
321229 
322-46 
2235.55 
324.35 
325-35 
326225 
at rt Va 
228255 
3296430 
330245 
ao le 
332635 
Be Pe JR PS 9) 
334260 
Ke bo Pah] 
3362690 
337279 
33845 
339's22 
340270 
341-260 
342.709 
343.4260 
344.65 
345275 


SAL 


34e2E19 
34.620 
34.621 
342620 
342621 
342621 
34 26622 
342622 
342623 
342624 
34.625 
342622 
342625 
34.2625 
34.627 
34e627 
342627 
34.2627 
342627 
342E€2€ 
342627 
342628 
342628 
34 26390 
342630 
342627 
342631 
342630 
34 2.630 
34.631 
342629 
342632 
342631 
34 2633 
34-631 
342631 
342633 
34 2633 
342632 
34 6633 
34 0633 
34.633 
342633 
340635 
342635 
34 2633 
342634 
342635 
342634 
342635 
34 2636 
342634 
34.636 
34e6E35 
342636 
34.2638 
3426€35 
342637 
340 E34 
342636 
34 2636 
342636 
342638 
34-2635 
34.638 
34 0636 
342638 
342637 
342637 


‘elululolelolvlolelelvulelelelelolelelelol’lololvlolvlololelolelel enol elolelelel ole Lele lel elehe) Reh OL ele Re1 eh ROLL ROL OR ORL ORL OL eRe) 


43 


TEMP 


—-02048 
~0.046 
—-0 2045 
-0.045 
-0 2045 
-0.044 
-~0.044 
-0.9042 
=-0 eO41 
-0.038 
=-0 0033 
—-O-6 OSi7 
-90.036 
-0 0937 
—-0.033 
—-0.035 
at @) e034 
-9.031 
-0.033 
-0.031 
-~C.030 
-0.9030 
—~0 .030 
-0.0390 
-02030 
-0.028 
-~0.026 
-02027 
=-0 C26 
-0.022 
-0 oOo23 
-0 C22 
—-0.e021 
-90 e019 


AND ADNANDNDIAD AD VHDAAAANA ANANDA AANA AA NAD AAA ANAANAAANAA AD ANDAA ANAND AANADAAIAAANAAAADA 


SI GMAT 


27-830 
27-831 
27 2831 
27-831 
270832 
27.2831 
272832 
272832 
27 «BS 
272833 
272834 
27 e832 
272835 
27.2834 
272836 
272836 
27 «836 
272835 
272336 
272835 
272835 
27 0836 
272837 
272838 
272838 
272836 
27 e838 
27,<588 
272838 
272838 
272837 
27 6840 
272838 
272840 
272839 
27.2839 
272840 
2728490 
272839 
272840 
272340 
272840 
272340 
272842 
272842 
2728490 
272-841 
272841 
27 841 
272842 
27283842 
27.841 
272843 
272841 
272842 
2726844 
27.841 
2723843 
27.2841 
272842 
272842 
272842 
272843 
27-841 
272844 
27 2842 
272844 
272843 
272843 


o 
Gi 
e 


KAM MANIAMAIKONIInnnwn wn 
eeeeveevxeeeseeeseeéee*eevoeeewee*®eeeteeoewetet ee @ 8 
OOODOODMDDADANVNNWNNODADHDUNUUNUNFE ESE FEWWWHUWWHNNDe 


ed pect fe feat PP pe ped pet pd ee feed eed feat pees Pt pee pe ee ge pet ped et pet et pe pet ped HO pet Ped pet pet mt pe Pd pet pee pet 
WWWWOWWWWWdWnWwWnWWdnWwWdWwawwwwWwNd WNWWdWuWd ww a 


PHEESH HHS HSH RL HPD EPSPS RE SHRED SHS HEH SHEESH HSS 


AHAAMKAAAAAMAUMAAMAAAKNAINaA au 


a) 
LS 
61) 
Gi 
e 


145461 
1454.61 
145461 
1454.2 
1454.2 
1454.2 
1454.2 
1454.2 
1454.3 
1454.3 
1454.3 
1454.3 
1454.3 
1454.4 
1454 24 


DEPTH 


341.90 
3429 
343.9 
344.0 
345.9 
346209 
3247290 
348.0 
34949 
35C-0 
351.9 
352700 
35 3,0 
354.29 
35 9%2,0 
356.9 
35 %0 
358.90 
35929 
36029 
361.0 
362-9 
363.0 
364.90 
365.0 
36629 
367.0 
3268.20 
369.90 
370.0 
371.0 
372.0 
273-9 
374.0 
37529 
376.0 
377s 
378.0 
37929 
38C.9 
381.0 
382.0 
383.0 
384.9 
385-0 
386-0 
387.29 
388.0 
38929 
399.0 
391¢9 
39229 
39349 
394.0 
395-29 
396.0 
39720 
398.0 
39920 
400.90 
401.90 
402.0 
403.0 
404.0 
4905.9 
406.9 
40720 
408-0 
409.0 


PRESS 


346.85 
347.90 
34885 
3249.65 
350.65 
351.75 
352290 
353.85 
354.90 
355295 
356295 
358.00 
358.95 
360.00 
361205 
362.10 
363205 
364.05 
365.05 
366205 
367.05 
368.05 
369.05 
370.10 
371210 
372.05 
373205 
374.15 
375635 
376.25 
377.20 
378.30 
279220 
380.30 
3281.35 
382.40 
383.45 
384.30 
385025 
386.35 
387.45 
388.55 


389-55 


399.55 
391.65 
392250 
3932790 
394.60 
395-55 
396265 
397.65 
398265 
399.270 
400.75 
401.260 
402.79 
40 3-60 
404.80 
405275 
406.80 
407.85 
408.80 
409-70 
410.75 
411.90 
412.95 
413.85 
414.95 
416200 


SAL 


34 e636 
34.637 
34 2638 
342638 
342637 
34 2636 


34.637 


342638 
342637 
34.637 
34.637 
342639 
342638 
342639 
342637 
34.638 
34 e637 
34.2635 
342639 
342638 
342640 
34 2640 
342638 
34 2638 
346637 
34.637 
34 «638 
342637 
34 «638 
342640 
342638 
3420638 
342639 
342643 
342640 
34.639 
342639 
342639 
342639 
34.2638 
34.637 
34.2638 
342635 
34.2638 
3426€38 
34.039 
342639 
34.638 
34.639 
342E35 
342640 
34.635 
342638 
34 2640 
342639 
342639 
34-2635 
342640 
342640 
342640 
342638 
34.2638 
34.640 
342639 
342640 
34 0638 
342640 
342640 
3426639 
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eo RS pes tbe pes fed pee BS pes pes et pes pet ped eh po Be pes et et gee FO es fed et et et et PP ge pS Pe ee pe 
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SIGMAT 


272342 
272843 
272843 
272844 
272842 
272842 
27.843 
272843 
272843 
272843 
272843 
272845 
272843 
272845 
27 0843 
272843 
272843 
272844 
272844 
27 e844 
272345 
272845 
272844 
2723843 
272843 
27-842 
272843 
272843 
2723843 
27 2845 
272844 
272843 
272344 
272847 
27 «845 
2728344 
272344 
272844 
27 0844 
272843 
272843 
27 2843 
272844 
272844 
272843 
272844 
27 e844 
272843 
2723844 
272844 
272845 
27 e844 
2723843 
272845 
272843 
272844 
27-844 
272844 
272-845 
272845 
272843 
272843 
272344 
272844 
272-845 
272843 
272845 
272844 
27 2844 


SOUND 


1454.04 
145404 
145404 
1454 04 
1454.5 
1454.5 
1454.5 
145425 
145465 
1454 6 
14546 
1454.6 
1454.6 
1454.6 
145466 
14547 
1454.67 
1454.7 
1454.7 
1454.7 
145467 
1454.8 
1454.8 
1454.8 
1454.8 
145468 
145463 
1454.9 
1454.9 
1454.9 
1454.9 
1454.9 
1455.9 
1455.0 
1455.0 
1455.0 
1455.29 
14550 
145561 
1455.61 
1455.21 
145561 
145561 
145562 
14552 
145562 
145562 
14552 
1455.2 
1455.3 
145563 
145563 
1455.3 
1455.3 
14553 
1455.4 
145504 
145504 
145564 
145504 
145565 
145505 
145565 
1455.5 
1455.5 
1455.5 
1455.6 
1455-6 
145546 
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QOoosV920 0000000 +4 
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PRESS 


417-10 
418.905 
419.00 
429-10 
4212.05 
422.05 
423200 
424.15 
425.210 
426.200 
427220 
428220 
429.220 
430225 
431.210 
432225 
433.220 
434.6 30 
435225 
436225 
437220 
438235 
439.235 
440 2 36 
441.2390 
442240 
443.50 
444.50 
4452590 
446245 
447235 
448.255 
449245 
450 265 
451-265 
452255 
453240 
454260 
455-70 
456265 
457.75 
458.70 
459.60 
460.75 
461.265 
462-90 
463.65 
464.65 
465675 
466.85 
467280 


SAL 


34640 
34.638 
342638 
342639 
34.641 
34 e635 
34.638 
34.638 
34.641 
34 2638 
342642 
34.640 
34-2642 
34 0639 
34.641 
342638 
34-2641 
342638 
342639 
34 6.638 
342635 
34.639 
342635 
34 6642 
342640 
34.2639 
34 2635S 
34.638 
34.635 
342640 
342641 
342640 
342641 
324.2642 
342 €40 
342638 
34 2640 
34.641 
34 2.638 
342€41 
342641 
34 2639 
342640 
34.638 
34.6356 
342638 
34 2639 
342640 
342635 
342639 
3426406 
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SIGMAT 


27 2344 
272843 
272843 
27 e843 
272845 
272344 
272843 
27 0843 
272845 
27 e843 
272846 
272844 
27 846 
272843 
272845 
272843 
272845 
27 e843 
2728344 
272342 
2728344 
272843 
272844 
272846 
27.844 
2728344 
272843 
272843 
272844 
27 26344 
272845 
2728344 
272845 
272846 
272844 
27-843 
272845 
272845 
272343 
272845 
27-2845 
27 2844 
272844 
272843 
27 0843 
272843 
272844 
272844 
272844 
272843 
272-844 


SOUND 


1455.6 
1455.6 
1455.7 
1455.7 
145507 
1455.7 
145527 
1455.7 
1455.7 
1455-8 
1455.8 
1455-8 
1455.8 
145528 
1455283 
145569 
1455-9 
145509 
1455.9 
1455.9 
1456-90 
1456290 
1456.0 
1456.0 
1456.9 
145620 
1456.1 
145661 
1456e1 
1456el1 
1456e1 
1456e1 
14562 
145622 
14562 
1456.2 
14562 
14563 
145623 
1456.23 
1456.3 
1456.3 
1456.3 
1456.4 
1456 64 
145644 
1456 04 
14564 
1456.4 
145665 
1456.5 
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O001 
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LAT Ne80-34—45 
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DEPTH 


229 
320 
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NDAD ADA ee ee ee ee ee ee 


PRES 


2695 

3270 
4265 
5-275 
6265 

7260 
8.75 
9280 
10-60 
11.80 
12.80 
13-80 
14-270 
15-90 
16290 
17285 
18.75 
19275 
21-200 
21-95 
22285 
23-85 
24295 
25299 
27210 
28-00 
282990 
302905 
31.058 
32-05 
33.00 
34.210 
35-05 
36-20 
37215 
38210 
39-15 
40210 
41-10 
42.220 
43.205 
44.15 
45-30 
46230 
47625 
48-20 
49245 
$0225 
51240 
$2330 
53-230 
54.45 
a pak 5 
562045 
57240 
58255 
59.45 
60.2690 
61245 
62-65 
63255 
64.265 


D* IBERVILLE FIORD-76 


LONG We79—29-00 


SAL 


302165 
30.2260 
30 6304 
30-325 
30 «342 
30.349 
30.351 
30-2352 
30% 29> 
3C e356 
30«356 
303358 
302356 
302358 


30-491 
30 2604 
30 692 
30¢78S 
30 886 
30.2-95€ 
312044 
312137 
31.2227 
312321 
316407 
312526 
31-2638 
31.2717 
31.2812 
31.882 
31.926 
312971 
322021 
322069 
32e114 
322152 
323192 
322237 
320297 
322347 
322374 
32420 
322464 
32-500 
322531 
322565 
32-607 
32-658 
32.690 
322710 
322749 
322786 
32¢825 
32851 
322882 
322904 
322916 
322940 
32-958 
32-977 
33-011 


DATE 120376 


TOMO MMMM MMA MMMM TM MMM MMMM MMMM mmm MMMM AoAM AMA MAM mM mM 


TEMP 


-126033 
-~1.631 
-1.630 
-~1.629 
—~1.2629 
—-1.631 
-1.629 
-1.629 
-1.2630 
-~1.2.631 
-1.6390 
—-1-.639 
-1.630 
-1.2.631 
-0.915 
~0O. 886 
-0.904 
-90 .914 
-0. 881 
-0.879 
-0. 861 
-0.840 
-O0.797 
~0.791 
-~0.803 
-0.773 
-0.801 
—-0. 850 
-~0.886 
—-0.951l 
-~6.985 
-1.005 
-1.028 
-1.058 
—-1-09092 
-1.2126 
-1.2152 
-~1.181 
-1.219 
—-1.2.257 
—-1.2283 
-1.301 
-1.322 
-~1.2342 
—-1.356 
-~ 1.364 
-~1,.373 
-1.383 
-1.397 
-1.401 
—-1.404 
—~1.417 
~1.418 
-1.420 
—~1.2414 
-~-1.-416 
—-1.-417 
—-1.419 
—-1.415 
—1.412 
—-1.407 
-1.405 


slololelokelolololelolelololetololol-lel-lolonololololohelol@hoselelohoseol oie honekel ose 1° 8") 2 heh LBB" RRB ARB BOR 


EXPER NOe 


2014 


WATER DEPTH 495 


LOCAL aT PME 1155 


S 1GMAT 


24.2281 
242359 
242394 
240415 
240425 
24-431 
242432 
2402433 
242436 
242436 
24 0436 
242436 
242436 
242438 


242531 
242622 
242694 
24-771 
24.2850 
24.907 
24-976 
252050 
252122 
25-198 
252267 
252365 
252456 
25s 521 
252599 
252657 
252693 
252730 
252772 
25-811 
252849 
25-880 
252914 
252950 
26-001 
262041 
262064 
262101 
262138 
26.2167 
262192 
2622290 
26 2254 
262296 
2623522 
262338 
262370 
26 400 
262431 
262453 
262478 
262495 
262595 
26% 925 
262539 
2609595 
262582 


SOUND 


1434.9 
143561 
1435-2 
143563 
1435.23 
14353 
14353 
1435.3 
143504 
143524 
1435 4 
143524 
143504 
14354 


1439.2 
1439.3 
143924 
143947 
1439-8 
1440.9 
1440.3 


14405 
14404 
14404 
1440.3 
1440.3 
1440.3 
1440.3 
1440.3 
1440.3 
1440.3 
1440.3 
1440.4 
14404 
1440 04 
1440.4 
1440.5 
1440.6 
14407 
1440.7 
1440.7 
1440.8 
1440.8 
1440.9 
1441.20 
1441.0 
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eeeeu5cvwieeeee&#e«ecogqooeeege0eeeeeee#e#ee¢€&¢ te se 


PRESS 


65255 
66250 
67055 
68.55 
69-50 
70-690 
71255 
72255 
13ef5 
74265 
75265 
T6075 
77280 
78-80 
79280 
802.75 
81-285 
82.80 
83-280 
84.80 
85685 
87.00 
B7.95 
89.95 
89285 
91-00 
91.85 
93200 
94.05 
95205 
96615 
96295 
983620 
99215 
100-05 
101.210 
192.220 
103.210 
104.10 
105.25 
106.30 


139.70 
131.60 
1322.65 
1sfeno 
134.655 


SAL 


3320630 
RICE shore) 
33-082 
332109 
33-131 
332142 
332179 
332199 
334213 
332224 
33¢256 
332277 
330303 
i Je ee, 
332339 
33.37¢ 
332365 
332400 
332.419 
332452 
33-436 
332489 
332488 
33-503 
334536 
332549 
332577 
330584 
33-2601 
3342623 
332649 
332661 
33-670 
33-689 
332695 
SSe712 
332725 
33736 
332752 
332761 
334778 
332790 
332796 
332809 
332822 
33-831 
33 2843 
33¢ 852 
33285€ 
332866 
332879 
33-889 
33-4 896 
332902 
332914 
332922 
332929 
332940 
332950 
332957 
33-961 
33-970 
332983 
33-990 
332996 
34.2002 
34e010 
342014 
34.017 


Slolelelokelololololohclolololelelvulololelolololelolelonololol lone los Uliuur ELL 


TEMP 


-1.2386 
—-1.381 
—1.376 
-1.379 
-1,.369 
~-1.2353 
-1.379 
-1.361 
-1.2.373 
-1.345 
-1.328 
—~1.2314 
~1.313 
-~1.289 
~1.2276 
~1.342 
-~1.301 
~1.314 
-1.300 
~1.2343 
~1e24€E 
~1.333 
—~1-e217 
~1.218 
~1.22546 
~1.197 
-1.195 
~-~{e173 
~1L.,110 
—-1.105 
mLelil3 
~1.093 
-1.061 
-~1.051 
-1.018 
~0.973 
—-0.957 
-0.933 
-0.926 
-J9e9il 
-0.2893 
-~0.8387 
—~0.871 
-0.852 
-09 2838 
—-0. 824 
~0.817 
-0.808 
-~0.798 
~O.791 
-0.780 
—-0.770 
-~0.763 
-0.2753 
~O9 e745 
~0- 738 
-0.731 
-0.723 
-0.713 
—-0.708 
-0.702 
-0.696 
-02-684 
-0.679 
~90.673 
-~0.665 
-0.665 
-~0.662 
-0.658 
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SIGMAT 


26-597 
262615 
262639 
262660 
262678 
26 0687 
262-718 
262733 
260744 
262753 
262778 
262795 
262316 
262825 
262344 
262871 
262866 
262894 
262910 
262937 
262922 
266967 
262963 
262975 
272903 
27-011 
272034 
272039 
272-051 
272968 
272090 
272999 
272105 
272120 
270124 
272136 
270147 
27-154 
272167 
272174 
272135 
272196 
2% see 
272211 
272221 
27 e228 
272236 
272244 
272248 
27 2254 
272264 
27e272 
272278 
272282 
27 e292 
27-297 
272303 
272312 
27-319 
272325 
272328 
27 ~e«335 
272345 
272358 
2s atom 
27-360 
27-366 
27-2369 
ofaaiha 
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Pad pas pe eS pe PP pod fe pee Pe pet pat pet pot 
PHEH HHS HSS RESHS 
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— 
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ine) 
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1442.3 
1442.7 
1442.4 
1443.20 
1443.0 
1442.9 
1443.2 
1443.3 
1443.4 
1443 57 
144328 
14438 
1444.0 
1444.1 
1444.2 
1444.4 
1444.7 
1444.8 
1444.69 
1445.20 
1445.1 
1445.2 
144523 
144504 
1445.5 
14456 
1445.7 
1445.7 
1445.8 
144529 
1445.9 
1446.0 
1446061 
144602 
1446.2 
1446.3 
144604 
1446.4 
1446.5 
1446.6 
1446.6 
144667 


125,60 
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Past pee pes eet fee Opes pet pt pees PS pee pens fe ee pet feet pied feet Pe pet Pt Pe ped PS pet ed peed pee Pe pee Pl ped pe peo ped fee peed ped Pb ped Pe ped ped peed peed ee pao FP pas pes Pet pect POP pee pes fae pe PO jet pee pes bee 
Oi Oe Or. Ob. Cie Os. Om Or Or Or Or Or On On Or ©. Or On @> OH &» OH 04 OF On On OH Or On 0% On 8) O40 OK Or OH OHO HOH OF 8 NO O07 Or OnOre 6 Ore © 6.6.6.8 8.6 6.6 6, 0.0, 846 
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Nh 


PRESS 


iBS.1-5 
136.75 
137-80 
138.75 
139.80 
140.85 
141.75 
142.990 
143.75 
144.85 
145.75 
147.00 
147.85 
148295 
149.285 
15€e95 
151.80 
152.90 
154.05 
155.10 
156-10 
iS7.215 
158.2190 
159-090 
160.20 
161.210 
162.00 
163.30 
164.25 
1695225 
166. 30 
167230 
168.25 
169.30 
{70.35 
171.25 
172235 
173-290 
174245 
175240 
176.35 
1772490 
1782490 
179.250 
180245 
181.235 
182-260 
183-60 
184.45 
185655 
186.70 
187.260 
188275 
189.75 
190.60 
191.65 
192.75 
193-75 
194.75 
195.65 
196.60 
197.75 
198.90 
199.85 
200.90 
201.890 
202.75 
203.85 
2905.05 


SAL 


34.021 
34 e026 
34e2C31 
34.2037 
34e04E 
34 2053 
342060 
346069 
34.077 
342C84 
34 2091 
342095 
34.099 
342107 
3%el11l 
34e118 
342124 
342.132 
342138 
342145 
340149 
342156 
342161 
342167 
340174 
342178 
342184 
342193 
342198 
34.20€ 
342215 
3402222 
34 2230 
342237 
342242 
342 24€E 
34253 
34262 
34%-226S 
3422793 
34-2288 
340297 
34.363 
342311 
340317 
34-2330 
34.2339 
340348 
34.360 
34 0368 
34.373 
342381 
34-6388 
34.2397 
342404 
34e411 
342419 
342421 
342425 
342428 
346434 
340441 
342453 
34.2460 
34469 
342473 
34-2480 
342494 
34.2503 
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TEMP 


—~0.654 
-~0 .646 
~0.641 
-0.2635 
—-0.626 
-0 621 
-0.613 
—-0.606 
—-0.600 
-0.594 
-0.589 
-0.583 
~90.578 
-~02.574 
-0.568 
-9.560 
-0.556 
—-0.549 
—~0.545 
-0.540 
-9 e539 
-0.528 
—-0 2.523 
-0.519 
-0.5!2 
-60.505 
—~02499 
-6 2492 
-0.486 
—-0 2479 
-0.472 
—-0 404 
-0 .457 
~9.2.451 
~0 2447 
—-90.-4490 
-~0.434 
-0 e427 
-0.2.416 
~-~90 2407 
~9.399 
~0.395 
~0.385 
-—-0.2378 
—0 e364 
-~0. 355 
~0. 342 
~0 2334 
-0 2323 
—~0.-319 
-~0.314 
-0.305 
-0.298 
-0.2990 
—-0.2381 
—-0.2274 
—-00e279 
-~0.266 
—-0.263 
-0.257 
—-0.251 
~-0.239 
—-0.227 
—-0.219 
—-O.212 
—~0.297 
-0.199 
-0.1990 
-0.181 
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SIGMAT 


272e374 
27.2378 
272382 
2724386 
27 «394 
272399 
272404 
272¢411 
27-418 
272423 
27 0428 
270431 
27 0434 
27 2441 
270444 
272449 
270454 
272459 
272464 
272470 
272473 
272478 
27 0482 
272486 
272492 
27 e495 
272500 
272506 
272511 
272516 
27 2523 
272¢529 
27. €5355) 
272549 
272544 
27-547 
eit _@2 0-0 
272560 
272565 
Zt ec 
27 wor 9 
2H anor 
272590 
oA Bei Ne I 
272601 
2702611 
272618 
27 e625 
272634 
272640 
2726044 
272650 
27 2656 
272662 
272667 
272673 
272679 
2726890 
272684 
272686 
272690 
27-695 
272704 
272710 
Pa MS AF dl 
27-720 
OT apes 
274736 
272743 
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144924 
1449.5 
1449-65 
1449.6 
1449.7 
1449.28 
1449.9 
1449.29 
1450.20 
1450.0 
1450.1 
1450 e2 
1450.2 
1450.3 
1450 64 
14504 
1450 .4 
1450.5 
1450.5 
1450.6 
1450.7 
1450-7 
1450.8 
1459029 
1450.9 
1451.9 
1451e1 
1451.1 
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222829 
223230 
224.15 
225235 
226215 
227239 
228430 
229440 
230220 
231449 
2320509 
233430 
234.35 
235250 
236035 
237245 
238260 
239-40 
249260 
241250 
242.260 
243.270 
244.65 
245-55 
246.80 
247-270 
248470 
249.275 
259 260 
abe On 
252.89 
ie Be Ta oa 
254.85 
255-90 
256-70 
257290 
259-00 
259290 
269.80 
262-05 
262490 
264.00 
265-00 
2635695 
267.200 
268-00 
269-N0 
270.05 
271.05 
272.220 
273.2090 
274215 
@*5«,30 


SAL 


3425056 
34.512 
342517 
342523 
342530 
342535 
342542 
342546 
34.549 
34.2553 
34e¢555 
34e55S 
34 2562 
342564 
342565 
342570 
34.2572 
34.575 
342578 
34.575 
34.575 
342580 
34 2.583 
342584 
34.586 
34.586 
34.2589 
34.58S 
342590 
34-2591 
342.594 
34.595 
342594 
34.596 
34.598 
342596 
342598 
34.600 
3426090 
34.604 
34.603 
342604 
342602 
24 2E0€ 
342604 
34.607 
342607 
34 2.609 
34.2608 
34.2669 
342613 
3426095 
34 e611 
34-2612 
34.2612 
342614 
342614 
342617 
342616 
34.617 
34.2617 
342619 
342619 
342620 
342620 
34.620 
342622 
342622 
342623 
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TEMP 


—-0.174 
—-O0e170 
-0.2164 
-9.158 
—-0.149 
~0.143 
-02139 
-9.135 
-0.139 
-~O0.127 
-C e123 
~O0.119 
—-0.116 
-Oe112 
-~0.110 
—-0 106 
-0.2103 
-0.102 
~-~C.100 
-0.098 
-~0.096 
~0.094 
-0.093 
-0.091 
-~0.2099 
—~0 087 
—-0.088 
-0.03836 
-0.085 
-0.084 
~0 2.083 
-~0.082 
-~0.080 
-0.081 
-0.079 
—~0 2077 
-0.076 
—O 2.074 
—~0.074 
~O.074 
~0 «072 
-0.071 
—-0 069 
~0.079 
-~0.068 
-~0.068 
-0.2068 
—-0 2.067 
~90.055 
~0.065 
-0.066 
—-0.062 
-0.062 
~0.061 
-C.0450 
-~0.0690 
-~0.958 
-0.058 
~0.057 
—-0.057 
~0.055 
-0.055 
-0.055 
-0.054 
-0.052 
~0.051 
-0.052 
—-0-050 
-0.051 
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276747 
272750 
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272758 
272763 
2706767 
af wt te 
272776 
at ale d 
27.781 
274782 
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2 ot eT 
272789 
272790 
272793 
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af ahr 
27.2799 
272300 
272800 
27.2891 
272803 
27 2804 
27.2805 
27-395 
272808 
27.2808 
27.2809 
272899 
2726811 
27-812 
272811 
27-815 
272815 
27-812 
272814 
ef «el > 
272816 
27.2819 
272818 
272-819 
27 sah 
272820 
272819 
27 e821 
27-821 
27-822 
et B22 
272823 
27 826 
27 oi22 
272824 
272825 
272825 
27 827 
272827 
272828 
27.828 
272829 
272829 
272830 
272830 
27-831 
27.831 
272830 
27283832 
27-832 
272834 
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1452.2 
145262 
1452.2 
1452.22 
1452.2 
1452.3 
1452.3 
1452.23 
1452.3 
14524 
145264 
1452 04 
1452.4 
1452.5 
145265 
1452.5 
1452.5 
1452e5 
14526 
1452.6 
145226 
1452.6 
1452.6 
1452.7 
1452.7 
1452.7 
1452.7 
1452238 
1452.28 
1452.8 
1452.8 
1452.8 
1452.9 
1452.9 
1452.9 
1452.9 
1452.9 
1453-20 
1453-0 
1453.0 
1453.9 
1453.0 


DEPTH 


271-0 
272-9 
273.0 
274.20 
275e0 
27640 
27720 
278.9 
279-0 
280-0 
281-0 
28229 
283-40 
284.29 
285.0 
286-0 
287-0 
288.0 
2389-0 
290.9 
291.0 
29209 
293-9 
2942-6 
2959 
296.9 
297.20 
298.0 
299-9 


Gi Gd Gd Gd OF Gh Ga Gi Gd GI Gd GI GIG 
POND AQ at Pm pee ee ee es ese tee eet CD 
NK OODNHNRWNHH OO 
8SEooo0oGos20 90008 


o@*eee#e#eeteet ¢€ @ © @ 


PRESS 


276215 
270 «eo 
278205 
2759420 
280.35 
281425 
282425 
283.430 
284240 
285235 
286220 
287249 
288.50 
289220 
290245 
291.255 
292045 
293430 
294.250 
295255 
296 049 
297260 
298260 
299-70 
309.75 
301275 
302670 
30 3 eD> 
304. 80 
305-65 
306-75 
307.280 


321290 
323-095 
324210 
325229 
326210 
327215 
228625 
329215 
330210 
331.210 
I3 203.9 
333-30 
334.210 
335,20 
336215 
337-4 30 
Be Be Ba ree fa 
J39 eso 
340645 
341.235 
342¢25 
343235 
344240 
345240 


SAL 


34.2623 
34.623 
342624 
342625 
34.623 
342624 
34.627 
342625 
34 2626 
342627 
344628 
34.627 
342627 
34 e629 
34e62S 
34.630 
34-630 
342630 
34 e632 
342630 
34.2630 
34631 
34.633 
34.632 
34 2632 
342632 
342631 
34 «6633 
34.634 
342634 
34.2635 
342634 
34.2634 
342634 
34.637 
342635 
342€35 
34 e63€E 
34.6635 
342634 
34 6.636 
342636 
342635 
342637 
34-2636 
346637 
342637 
34.638 
3426638 
34-638 
34 2.638 
342638 
34.638 
342638 
342638 
34 2638 
342637 
34.639 
34.641 
34.640 
34-2640 
340639 
34 2640 
34.€E40 
34.2539 
342641 
34.639 
342641 
342€40 
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TEMP 


-0.059 
-0.049 
—-90.048 
-0.048 
-0.046 
—-0.046 
—~0.046 
—-0.043 
—-09 943 
~0.043 
—~0.043 
~0.043 
-0.041 
-0 .042 
-90.041 
-~0 041 
-020490 
-~0.040 
-0.039 
-~0.035 
-0.037 
~0.038 
~-0.037 
—0.037 
-0.035 
—-0.036 
-~0.034 
-0.035 
-0.935 
-0.032 
—-9 2032 
~0.032 
-0.031 
-0.030 
-0.032 
—-9 031 
-0.039 
-0.030 
-0.030 
-~0.039 
=-0.029 
-0.e029 
—-0.028 
-~0.028 
-0.028 
-90 028 
-0.027 
-0.027 
~0.027 
-0.027 
~6 2025 
-9.026 
—-0.024 
-~90.024 
—-9 e025 
—-0 2.024 
~0.024 
—-9.023 
~0.024 
-0.024 
~0.023 
-0.023 
-0 .022 
-0.021 
-0.021 
-0.022 
-0.019 
-0 .029 
-0.-019 
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SI GMAT 


27-833 
272833 
270834 
27.835 
27.833 
272834 
27.836 
272835 
272835 
27 6836 
272837 
27 2836 
27-836 
27 +838 
27.838 
272838 
27 6838 
272839 
27 6839 
272838 
272838 
27 0839 
272840 
270840 
272840 
272840 
27.839 
27-841 
272841 
27-841 
27842 
27-841 
27.841 
27 0841 
27-843 
27 6842 
276842 
272842 
27 0842 
27-841 
270842 
272843 
272841 
27 6843 
272843 


272844 


272843 
2726344 
27 2844 
272844 
272844 
272844 
272844 
27 e844 
272844 
272844 
272843 
272844 
272846 
272846 
272845 
272845 
272846 
272845 
272845 
272847 
272844 
272846 
272846 
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1454.90 
1454.0 
1454.0 
1454.0 
1454.9 
1454.0 
1454.1 
1454 el 
1454.1 
1454.1 
145461 
1454.22 
145442 


‘145452 


1454.22 
1454.2 
1454.3 
1454 .3 
1454.23 
1454.3 
1454.3 
1454.3 
1454 04 


CEPTH 


34C€.9 
341.90 
342.0 
343.90 
344.0 
345.0 
346.20 
34720 
348.09 
349.0 
350-0 
351.290 
S FSA 9, 
Be 1G Py & | 
354.9 
S55 e0 
356-0 
35749 
358.20 
359-9 
360.0 
361.0 
362.0 
363.0 
364.0 
365-0 
366.0 
36749 
368.0 
369.0 
370.9 
3 7 AserG 
372.0 
Sul Ste 
3749 
37520 
376.20 
371 e¢O 
SY ier 
379.0 
38C.0 
381.0 
382.0 
3830 
384.9 
38520 
386.9 
AS fa 
388.0 
389.9 
396.9 
391.0 
392.9 
3293.0 
394.9 
395.0 
39629 
397.20 
398.0 
399.9 
400.C 
401.0 
402.0 
403.0 
404.0 
405.90 
406.0 
407.0 
406.90 


PRESS 


3246240 
347.250 
348235 
349245 
350.55 
351.65 
352% 95 
353-60 
354.675 
355260 
I9 GieioS 
357260 
295.3850 
359.275 
366.70 
361.260 
3262680 
20307 oo 
364.75 
365- 80 
366-75 
SOO 
3268.95 
309.295 
370-95 
Sti bego 
373205 
374.205 
374.295 
376.00 
SW Ar eral hie 
378.05 
373.90 
380-05 
381.210 
382210 
383-210 
384.10 
385e15 
386e15 
387615 
388. 30 
389.210 
390.25 
391210 
392.20 
393235 
394.25 
395215 
396225 
397-25 
2982-40 
399.30 
400250 
401.55 
402.250 
403.35 
404.35 
495.55 
406.65 
407.590 
408.240 
409.55 
410260 
411.260 
412.50 
413.69 
414.75 
415-75 


SAL 


34.640 
34.639 
34.642 
34.640 
34.638 
34638 
34.641 
34.641 
34.639 
34640 
34.640 
34.642 
34.642 
34.640 
34.640 
342644 
34.640 
34.640 
34.641 
34.640 
34.640 
34.644 
34.640 
34.641 
34.640 
34.641 
34.641 
342642 
34.641 
3463S 
34.639 
34.641 
34.641 
34.640 
34.641 
34.641 
34.641 
34.642 
34.642 
34.640 
34.641 
344640 
342642 
34.639 
34.640 
34.640 
34.641 
34.641 
34.641 
34.642 
34.642 
34.641 
34.641 
34.641 
34.640 
34 6640 
34.642 
34.640 
342640 
34.636 
34.641 
34.641 
34.643 
34.641 
34.642 
34.642 
34.641 
34.640 
342641 
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SIGMAT 


27 2845 
27-845 
272847 
272845 
27283844 
272843 
272846 
272846 
272844 
272845 
272845 
272847 
272847 
272845 
272845 
272849 
27283845 
272845 
27 23846 
272845 
272.845 
272848 
272845 
272846 
272845 
272846 
27 2846 
272846 
27 0846 
272844 
272844 
272846 
272846 
272345 
272846 
272845 
272846 
272847 
272846 
27-2845 
272845 
27 2845 
272347 
272844 
27-845 
272344 
272845 
272846 


272845 > 


272846 
272346 
272845 
272846 
272845 
272845 
270344 
272846 
272845 
27 e844 
272844 
27 2846 
272845 
272847 
27 2845 
272846 
27 e347 
272845 
272845 
27 845 
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1454 64 
1454.4 
145464 
145464 
1454.5 
1454.5 
1454.5 
1454.5 
145465 
1454.5 
1454.6 
1454.6 
1454.6 
1454.6 
1454.6 
1454.56 
1454.7 
1454.7 
1454.7 
1454.7 
1454.7 
1454.8 
1454.8 
145468 
1454.8 
1454.8 
1454.9 
1454.9 
1454.9 
1454.9 
1454.9 
1454.9 
1455.20 
1455.0 
1455.90 
1455.0 
1455.0 
145561 
1455.61 
145561 
145561 
145561 
145561 
1455.2 
1455.2 
145502 
1455.2 
1455.2 
1455.2 
1455.3 
1455.3 
14553 
1455.3 
1455.3 
145504 
145564 
145504 
145564 
145504 
1455.4 
145565 
1455.5 
1455.5 
1455.5 
145565 
145565 
14556 
1455.6 
14556 
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416-85 
41L7675 
418290 
419.80 
420.60 
421.85 
422.65 
423.70 
424675 
42585 
426.85 
427.290 
428.95 
429295 
431200 
431.85 
433.05 
434.05 
435.05 
435295 
437210 
438015 
438.95 
439.95 
441.10 
442.05 
443.20 
444.20 
445.15 
446.10 
447240 
448.30 
449.30 
450.20 
451.35 
452.35 
453620 
454.45 
455250 
456045 
457045 
458250 
459250 
460.50 
461.35 
462.250 
463655 
464.60 
465260 
466250 
467 655 
468245 


SAL 


34 6639 
34.641 
34.642 
34.642 
34.643 
34.642 
34.642 
34.642 
342642 
34 2641 
34.642 
342641 
34.643 
346641 
34.639 
34.642 
34 6643 
34.641 
34.643 
34.642 
34.644 
34.640 
34.643 
34.644 
34.642 
34.642 
34642 
34.644 
34.643 
34.643 
34.641 
34.641 
342640 
34.641 
340642 
34.642 
34.644 
34.643 
34.643 
34.642 
342642 
34 2641 
34.643 
34.641 
324.643 
34.643 
34.645 
34.642 
34.641 
34.643 
34.644 
34.641 
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SIGMAT 


27 0844 
272846 
272846 
27 2846 
27-847 
272846 
272846 
27 0846 
27-846 
272845 
272846 
272846 
272847 
272845 
272844 
272846 
272847 
272845 
272847 
27 2846 
272-847 
272345 
272847 
272847 
27-846 
272846 
272846 
272848 
272847 
272847 
272845 
272845 
272845 
272345 
27 0846 
272845 
272847 
272847 
272346 
27.846 
27-846 
272-845 
272847 
272845 
272847 
272846 
272848 
272846 
272845 
272847 
272847 
272845 


SOUND 


145526 
1455.6 
1455.7 
14557 
1455.27 
1455.7 
145567 
145527 
1455.8 
1455-8 
1455438 
1455-8 
1455-8 
145528 
145529 
145569 
1455-9 
145529 
1455-9 
1455-9 
1456.20 
1456-90 
1456.20 
1456290 
1456.0 
1456-0 
1456.1 
145661 
145621 
145661 
1456.1 
14562 
145602 
1456.2 
145662 
145622 
145622 
1456.3 
1456-3 
1456-3 
1456. 3 
145623 
1456.23 
145664 
1456 4 
1456.4 
1456 e4 
145664 
14564 
145665 
145625 
14565 


EXPERUMENT "ets 


BIDAR bens 


54 


TEMPERATURE, e 


eee) a hesis au ties aes 0.00 0.50 Te00 
7 SALINITY BUGLE 
24.00 26.00 28.00 00 32.00 34.00 36.00 
SIGMAT 
* 19.00 21.00 23.00 25) 00 27E06 29.00 31.00 


Ol 


OUT 


0001 


39 


GaWwieoe, so, O1 S D®TBERVILIE FiCRO-76 EXPER NO. 2015 


LAT Ne80—35- 30 LONG We 7844-00 WATER DEPTH 375 


DEPTH INCPR. 


DATE 140376 


LOCAL TIME 1500 


DEPTH PRES SAL TEMP SI GMAT SOUND 
4.9 2079 300358 US -1.624 D 24.438 1435.3 
5.0 3-60 30-356 E -~1.624 D 2404 36 1435.23 
620 4.250 30-353 E = 15622 ) 242434 143523 
729 5e75 3663555 -1.624 D 24 6435 1435.3 
820 6270 306395 “E -1.2.624 D 242435 1435. 3 
9.9 7255 30 +358 i€ -1.623 D 242435 1435.3 
10.9 8-75 30-354 E -~1.623 D 242434 143564 

11.90 9.79 364333 16 -1.624 D 244434 143504 
13.0 Pi 365 303 S59065 -1.2622 D 242433 1435.64 
1529 13.80 30.356 & -1.2609 D 242436 143565 

1620 14.65 30 e384 E -1.029 D 242448 1438.3 
17.0 15.260 3O-.49E E -~0.900 D 24 2536 1439.21 
18.20 16280 30 «621 & -0.883 D 242635 143964 
19.0 17285 30-761 E -9.895 D 242749 1439-5 

21.0 19.270 30.962 E -0.834 D 24-919 1440.1 

2209 29.80 312-9041 E -0.806 D 24.973 1440 4 

2329 21295 3L.e114 E -0.2794 D 252031 1440.6 

2429 22295 31.186 £& -0.794 D 252089 1440.7 

2540 23280 316261 /& -0.801 D 2501S 1440.8 

2620 24285 BLS 97 GE -0.812 0 252228 1440.9 

27.0 25290 4124396 £ ~0.794 D 252294 1441.1 

280 26290 81.5265 ~0.794 D 252364 1441.2 

2920 27285 31-604 €& -0.-825 D 250428 1441.2 

30.90 29 209 312697 E -0.857 D 252504 1441.2 

31-90 29-90 Bie774 E -G.904 D 252567 1441.1 

32.20 30.80 31-848 £ ~0.946 D 252628 1441.0 

3329 32.00 31-923 E -~0.990 D 252690 1440.9 

34-0 33-95 312984 E -1.032 D 250741 1440.23 

3529 33-85 32 60:20 GE -1.060 D 252771 1440.8 

36-90 34295 32.eC69 E -1.093 D 25082 1440.7 
37290 36205 32e103 E ~1.2120 D 252840 1440.6 

3820 37.200 322190 cE -1.2155 D 252879 1440.6 

39-0 38-05 S2e20)> 56 -1.2.194 D 25 2924 1440.5 

40.0 39.00 320255 32 1.2242 5D 252966 1440.3 

41.0 40210 3226301 E -1.278 OD 26-004 1440 2 

43.0 42.00 32 e367 SE -1.293 D 26-058 1440.23 

44.0 43.215 3208395 Ge -1.306 D 26 2081 1440.3 

45.9 44.10 320427 €. -1.2325 D 26-107 1440.3 

4620 45215 326465 E& ~-~1.338 D 262-138 1440.3 

4720 46205 326525 -& “1.359 D 26.179 1440.3 

49.0 48225 320e616 E —-1.416 D 26 e262 1440.2 

50.9 49205 32e«649 E -~1.2423 D 262290 1440.2 

51-0 560e25 32 «685 VE -1.2425 D 262318 1440.3 

52.20 51225 32-726 & -~12424 D 262352 1440.3 

5329 §$2<e15 226763 Ge -~1e418 D 262381 1440.4 

54.0 53220 320695 b& -~1.2414 D 262407 1440.5 

5529 54225 32 682)7 GE -~1.416€ D 262434 1440.6 

56.0 55 025 322¢852 £E ~1.-420 D 26 2453 1440.6 

57.9 56.25 326879 YE -12413 D)D 2606475 1440.7 

58.0 57635 32e911 E —-1.2409 D 26-501 1440.8 

59.0 58<a25 320931 -& -1.-409 D 262-517 1440.8 

60-0 S9 a25 320.954 E -1.-406 D 26.536 1440.9 

63-9 6224C S35 60.33 65 ~1-392 D 26.2598 1441.1 

64.0 63635 330053 (E -1-399 D 262616 1441.1 


— 
€ 


el I ee ed ed 
AW WUNNM RN NNN PND = Rm ee eee eK GOODBOOCO9NSD 
WN=AODNATEWN MK OOONAUNFWNHKOODNOAUNFSWN 


eeeeeeeeeee8eoeseee8eeeebgegeteetrteeeskeeteettes @ 


Heo0oo00cecoco ooo c0oOCOC esc Soe0g 000 COCSoCCess 


PRESS 


64250 
65240 
66-30 
67245 
68245 
69235 
70250 
71255 
72250 
73245 
74-60 
75055 
76250 
77250 
78265 
79275 
80-65 
81.55 
82260 
83-70 
B4.270 
85260 
86270 
B7e75 
88.95 
89285 
99285 
91.385 
92295 
93295 
94.85 
95-80 
96285 
97-95 
93290 
99480 
100.85 
102.05 
162295 
104.00 
105.05 
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SAL 


332074 
33.099 
33-120 
33213S 
332157 
332181 
332206 
S30252 
332248 
332264 
S22 Ot 
330293 
332319 
332330 
332349 
33-365 
33 e595 
332425 
332437 
332466 
33e47€ 
330497 
332510 
332529 
332547 
33-566 
332583 
330596 
33-631 
334643 
332663 
33-677 
332691 
330792 
332715 
332735 
332746 
33-2764 
3306774 
33e78E 
33-4798 
332809 
332820 
332833 
332844 
332856 
330 865 
334873 
332884 
332895 
332905 
339918 
33-927 
33<¢933 
332939 
332948 
33295€ 
332965 
332975 
33-981 
33-987 
33.2993 
332999 
34.008 
34.014 
34 e023 
342032 
34.038 
342046 
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TEMP 


—-1.383 
-~1.379 
-1.377 
-1.375 
-—-1.367 
ied 
-1.341 
-1.335 
~1.343 
—~1.337 
-1.337 
-1.319 
—-1.344 
-~1.341 
-1.307 
~1.23% 
—-1.2294 
-1. 345 
-1.28€ 
-1.301 
~12244 
=le2ce 
—1e217 
-1.-259 
-~1.230 
-1.220 
-1.2C08 
-1.2.096 
-1.090 
-~1.052 
-1.058 
-~-1.046 
~1.046 
-1.015 
-0.963 
-0.947 
-~0.925 
~-~0.905 
-~0+886 
-0.877 
-0. 864 
-0.855 
~0.842 
-0 2.832 
=-0- 822 
-0.813 
-~0.8302 
—-0.792 
-O.782 
-0.772 
~0.760 
-~0.749 
-~0.742 
-C.73565 
~-0.730 
-0.722 
~O.714 
~0.706 
—-0.2698 
-0.690 
—~0 684 
-~0.682 
-0.675 
—-0.6658 
-0.6590 
-~0.653 
—-0-.646 
—-0.640 
~-0.633 
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SIGMAT 


26 e633 
262652 
262669 
262685 
262700 
262719 
262738 
262759 
262772 
26 «735 
262796 
262808 
262830 
2623838 
26 e853 
262806 
262899 
262915 
262923 
26 0948 
262956 
26971 
26.981 
262997 
272011 
272026 
272049 
272046 
270974 
272-083 
272099 
272110 
etetes 
272130 
272138 
272154 
2262 
27-176 
272183 
272194 
272202 
27.211 
272219 
27 e229 
272238 
272247 
27.2254 
272260 
272269 
21 2h 
272239 
272295 
272302 
272307 
27e311 
272318 
272324 
27.2331 
27 2339 
272344 
272348 
2% e3a2 
27e30r 
272364 
27-369 
21e3 TG 
21a 
27-337 
27 2394 
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144361 
1443.2 
1443.8 
1443.9 
1444.1 
1444.1 
1444.2 
1444.2 
1444.4 
1444.7 
1444.3 
1444.9 
1445.1 
1445.62 
1445.3 
1445.23 
1445.4 
1445.5 
1445.26 
1445.7 
1445.7 
1445.8 
1445.9 
1446.9 
1446.1 
1446.1 
144662 
1446. 3 
1446.3 
144604 
1446.5 
1446.5 
1446.65 
1446.7 
1446.7 
1446.8 
144668 
1446.9 
14469 
1447-290 
1447.1 
1447.1 
1447.22 
1447.62 
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Si iene. © 6. ©. 6. 6,6. 6) Bi @) 6,16 0, C1 6) Ce 0. 6 0.0, S. & 6. €. 6, © 6. 0 8 SS 8 Le 6 © € 6 6. 6 ee Oe ee 


pont pect end bt pet pee pee pee Pt ped pet prt pes OP pes fe pe Pt peed fet et fee pet Ped feet pad ped pet Ph et peed pe peas Ph pee ont pe pes pet pet pe fed as Pt fomh pet ph ae pet 


DOCODDODDOOV OC COSDDO ODO OD DID OGOO ONS OV OOO DOO N CoO TG 0900905090 0900090000990599000 


NON ee ee eee ee ee 
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NOD DVNANFUN=—DO0OND 


PRESS 


134.40 
135-60 
136-50 
137-60 
138255 
139-50 
140.255 
141.50 
142.60 
143.60 
144255 
145.65 
146.70 
147.675 
148.70 
149-80 
150.70 
151.80 
152.60 
153-70 
154.70 
155265 
156-80 
157.70 
158.85 
159.85 
160-85 
161.90 
162285 
163.90 
164.275 
165295 
166295 
16795 
168-95 
170.200 
1712610 
1722900 
173.210 
173-95 
175-05 
175290 
177205 
178.20 
179.290 
189420 
181.05 
182625 
183-10 
184.35 
1854625 
186.230 
187.215 
18839 
1896 20 
190-40 
191.40 
192.20 
193.35 
194.235 
199545 
196.45 
197.45 
198-40 
199.50 
200 «50 
201.50 
202255 
203-65 


SAL 


34-2054 
34.2061 
34.069 
342075 
34-082 
342088 
3426094 
34.09S 
34-2102 
342105 
3B4e112 
34e119 
34e612S 
342136 
34 e144 
346149 
34.2155 
24.161 
324.166 
34.2173 
342.177 
346184 
342193 
34.2199 
346205 
34e212 
34.219 
34.227 
342234 
34.2239 
342247 
342263 
342271 
34-2282 
342287 
342290 
34 e296 
34.2303 
342312 
34.2322 
34-322 
34 2332 
34.339 
34.2352 
34.357 
340364 
34.2306 
34.371 
34.378 
342385 
342388 
34.4901 
3424123 
34.417 
34.423 
34.427 
342435 
342443 
342448 
342453 
342460 
342-464 
B4ae474 
342481 
3424984 
342504 
342514 
34.2523 
342-527 
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TEMP 


—-0 2626 
-0.e6290 
-~0.613 
-0.608 
-~0-602 
-0.597 
-0.591 
-~0.586 
-0.582 
-0.580 
-090.2.576 
-0.564 
-—-0.560 
-0-.549 
-0 25944 
—-0.540 
-0.533 
—-0.527 
-0.522 
-0.518 
-O.511 
- 9.2506 
-0.500 
-0.493 
—~0.489 
-0.482 
—-0.473 
—~-90.463 
-=0.2459 
—9 26454 
-0.447 
-0§ 2.430 
-02419 
-0.411 
—-0.407 
-~0.405 
-90 .403 
-0.395 
-0.383 
~90.377 
-0.374 
-0.363 
-0. 359 
-0.342 
-0.337 
-0.332 
~0.332 
-~0.325 
—-0.2317 
-~0.-312 
-0.306 
—-0.295 
-O0.277 
—-O0 e274 
-0.272 
-0.261 
-9 2256 
—-0.248 
-0 .243 
-0.236 
-0.229 
-0.2222 
—-0.216 
~0.205 
-0.198 
-0.185 
-0.175 
-~0.168 
-0.160 


ANDAANDDIADADDDADD DAAD ADA ANAND ANAAANAANANANDANDA NAAN ANAAAAAAD AAD ADAANAANAAAANAAAAAA 


SIGMAT 


272400 
272405 
272411 
27.416 
272422 
272426 
272430 
272435 
272437 
272440 
272445 
272450 
272458 
272463 
27 2469 
270473 
2720478 
27 24832 
272486 
27 0491 
272495 
272500 
2ia50Ww, 
27-511 
272516 
27-522 
21D 
272533 
272538 
27269542 
272548 
272560 
272567 
272575 
274579 
272581 
272585 
272591 
272598 
27.606 
272696 
272614 
27.2618 
272628 
272632 
272638 
272640 
272643 
272649 
272654 
272656 
272665 
27¢674 
272678 
272683 
272-685 
27 0692 
27-697 
272-701 
27-795 
27-710 
2 Toit 383 
270 lak 
272726 
272740 
272744 
272751 
27-758 
272761 


Ce el 
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eoeeeve et oecee eee @ 
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ao 
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1448.3 


1450.3 
1450.4 
1450.5 
1450.5 
1450.6 
1450.06 
1450.7 
1450.7 
1450.38 
1450-9 
1451.0 
1451.0 
1451.1 
1451.2 
1451.2 


DEPTH 


211.90 


NM NA MY [MMMM Who YN 
NN MN eee ee 


®e5oeeetee%se#e &€ @ @ @ 
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PRESS 


204 -60 
2905260 
206445 
207-60 
208.790 
2094-65 
210-70 
2itse to 
212260 
213055 
214e75 
215275 
216260 
217.285 
218.075 
219-80 
2202890 
221290 
222e6%s 
224.200 
224.90 
225680 
226290 
227285 
229219 
230.200 
230290 
232.00 
232290 
2344905 
234.90 
236.05 
237-00 
238205 
239-95 
240200 
2412.05 
242229 
243210 
244.900 
245-210 
246225 
247215 
248210 
249220 
250-30 
251220 
20:74 2.0 
253235 
25464 35 
255.50 
256240 
257250 
2582-50 
2594245 
2690 250 
261255 
262255 
2634-55 
264250 
POSea. 
266255 
267250 
268045 
269460 
270-65 
27ir*ps 
272255 
2732-70 


SAL 


342536 
34254C 
342544 
342549 
346552 
34.555 
34.5593 
342561 
342563 
34.565 
342e56€E 
342568 
342574 
340577 
34.577 
342576 
342583 
342585 
342584 
342.587 
34-587 
342590 
34.588 
34.585 
346592 
342593 
34-2594 
342595 
34.2596 
34.2596 
342597 
34.2599 
342601 
342600 
342602 
342603 
342605 
342606E 
34.607 
34 2606 
346.6190 
34.607 
342608 
34-2610 
34.610 
342611 
34-2610 
342613 
342613 
342613 
342614 
34.2615 
34. E16€E 
34.618 
342617 
34.619 
34.619 
34.6184 
34.619 
342622 
34.2621 
34 2623 
342623 
34 2623 
34-2623 
342624 
342625 
342625 
34-2625 
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TEMP 


—-0.154 
-~0.2.148 
—-0.2142 
-0.138 
-0.131 
—-O0.129 
-~60.128 
-~0.123 
-0.2129 
—-0e119 
~Oelids 
~O0.110 
-0.1G68 
~0. 106 
—-0.102 
—-O.109 
-0.098 
-0 .097 
-60.095 
~0.094 
-0.992 
~0.092 
-0.088 
-0.087 
-~0.086 
-0.085 
-~0.084 
-0.083 
-0.982 
-0 .080 
-0.077 
-~0.076 
-0 .076 
-0.074 
-0 .C74 
-90.2073 
-0.074 
—~0.073 
-0.073 
-0 .071 
-0.079 
-0.067 
-0.066 
~0.067 
-0.066 
-0.065 
~0.063 
-~0.C63 
-0.061 
-0.060 
~G.059 
—-0.059 
~0.058 
~0.059 
—-G.057 
-~0.057 
—-9 -056 
-0.055 
-~0.054 
—-9 2054 
-0.2.053 
-0 2.052 
-0.053 
-~0.052 
~0.051 
-C.050 
—-0 2.059 
-0.050 
-—-0.049 
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SIGMAT 


272758 
27.2771 
2726774 
272778 
272780 
27-782 
272785 
27.737 
272788 
27-790 
272790 
272792 
27ef96 
at Ge Bie 
272799 
274800 
272893 
272895 
272804 
272806 
27 2806 
272809 
27-8907 
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178240 
179.60 
180240 
181-60 
182245 
183.65 
184.60 
185-65 
186.70 
187.70 
188-75 
189.70 
190.75 
191.70 
192.275 
193.80 
194-75 
195.85 
196.80 
197270 
198695 
199.85 
200.99 
201.80 
292495 


SAL 


34.2050 
34.056 
34.064 
3420671 
342077 
342C85 
34-08S 
342093 
34.2100 
34.105 
34e111 
3401196 
342126 
342129 
342140 
342146 
342150 
340157 
342167 
34-e17C 
34.178 
34.184 
3418S 
342196 
342202 
34e211 
342217 
342225 
342230 
342236 
342250 
34-2261 
34-2272 
34.279 
342283 
346287 
342292 
342303 
342309 
34-2311 
342314 
34.6325 
342331 
34.2339 
342358 
34.359 
34-2358 
34-2367 
3423706 
342380 
342383 
342391 
34264906 
34 2414 
342418 
342428 
342433 
342441 
344446 
342451 
34 6455 
3445S 
342466 
342471 
3424823 
342498 
3425905 
34.2516 
342522 
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TEMP 


—-0 26827 
-0.-619 
—-0.614 
-C.608 
-0.601 
-0.598 
-0.592 
-0.587 
-0.581 
-0.578 
-0.2571 
—-0.562 
-0.558 
-0.549 
“0.545 
~0.539 
-0.533 
-0.2528 
-0.520 
—-Q0.513 
-0.511 
-0.504 
-0.24983 
~0.493 
-0.485 
-0.2479 
~0-.470 
-0.462 
—-0.458 
-0.451 
-0.437 
—-0.2429 
-0.2.419 
—-O e412 
—~02407 
—-0.406 
~0 2.403 
~9 2392 
-0.385 
—-0. 3282 
-0.380 
-~0.367 
-0.36i 
~0.353 
-0.335 
—-0.334 
—-0.332 
-~0.2329 
-0 2.323 
-0.315 
~0.308 
—-0.304 
-0e285 
-02276 
-C.279 
-0 2265 
—-02254 
—-0.245 
—-0 2242 
-0.2239 
-90.231 
~0.e225 
~0.2290 
—-0.212 
-0.202 
-C e195 
-0.133 
—-90.173 
~0.164 
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27-4396 
272401 
272408 
27 413 
272418 
276424 
272427 
272430 
270436 
272439 
276444 
272450 
272455 
272458 
27 0466 
272470 
2726473 
272479 
272487 
27.489 
272495 
272500 
2726504 
27.2599 
2726514 
272520 
272525 
27.2531 
2feiSs 
2729542 
272559 
2T s6aae 
272-567 
272573 
27-576 
Z27eS79 
27 582 
27-591 
272596 
27-6597 
272599 
272611 
272613 
2720818 
272633 
272634 
27.633 
27-646 
27 e642 
272650 
272652 
2726598 
216670 
272676 
272679 
272636 
272-690 
27-696 
27-700 
efe7Oo 
27-707 
272710 
2fetT tS 
27 «PTS 
276728 
272739 
276744 
27-748 
20 «fT 
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oecseeseeveeeese#rksseeeet ee ¢ 
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144965 
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144.9:7 
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1449.9 
1450.0 
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203-95 
204.85 
206.00 
206.85 
208210 
209.10 
2190.05 
211-05 
2112.95 
elaes 
2132495 
215-15 
eVG025 
EAT i's 
2183-230 
219220 
220.225 
221215 
See ett > 
22364 30 
224.10 
225225 
2264230 
2276290 
228240 
2292-25 
2390.35 
231.50 
232045 
233-4C 
234240 
235230 
236260 
2372445 
238245 
239055 
240.60 
241255 
242.250 
243-250 
244.65 
245255 
2462658 
247265 
248.270 
249.280 
256-2790 
251.80 
eo2 et S 
253-75 
254e75 
255465 
256-80 
257298 
258.90 
259.806 
260.85 
261290 
262485 
263275 
264-280 
265295 
266290 
267285 
2683295 
270.10 
271.900 
272.09 
273205 


SAL 


342529 
34.533 
34.2536 
346545 
34.2548 
34.2551 
34.553 
342557 
342560 
34 6563 
34.556€ 
342566 
342572 
342570 
342574 
346576 
342579 
346582 
342582 
34.2584 
342585 
34 eS55E 
346588 

588 
34259C¢ 
3425906 
34.2590 
34.2591 
340594 
34 6593 
346594 
34.597 
342596 
34.6599 
342600 
342600 
342601 
34.604 
342604 
34-2605 
34.605 
34.604 
34-605 
34.608 
342607 
342609 
34-610 
342608 
34.612 
342612 
342612 
342612 
34-2615 
34 6.613 
34.2613 
34eE165 
342616 
342616 
34.617 
34.618 
342618 
34.619 
34.2618 
34.6619 
342.616 
342621 
34.619 
34-2620 
34-2621 
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TEMP 


-0.158 
-6.153 
—~0.146 
-0.139 
—-0O-. 134 
—O-6 i129 
-0.127 
—-0.2124% 
-0.120 
~C e117 
“0.112 
-0.107 
-O0 2.106 
-~0.104 
—-0 »-104 
-0O.e2101 
~0.099 
-0.097 
-0.095 
-0 e095 
-0.093 
-~0.099 
~0.089 
-0.088 
~0 O87 
—-0.9086 
-0.034 
~0.082 
-0.081 
-~0.079 
-0.076 
~0.076 
-C.076 
-0.074 
—O 074 
-0.072 
-0.072 
-~0.073 
-0.072 
-0.070 
-0.2068 
—-0 .G66 
—-0.065 
-0.067 
-0.066 
-0.965 
—-0 .0564 
—-0.e C62 
—-0.062 
~0.0969 
~0.059 
-0.060 
-0.059 
~0.057 
-0.057 
-©C.057 
~9 057 
-0.055 
—-90 054 
—-0.054 
~-0.053 
-0 .052 
-0.051 
~0.051 
-0.050 
-0.050 
—-0.049 
~0.049 
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27 e753 
272766 
27.770 
272774 
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2T if T9 
27.2781 
Clef Ss 
272786 
272738 
272 790 
2727990 
efer9sS 
oT et FS 
272796 
272798 
272800 
27 B02 
272802 
272804 
272805 
272805 
27 0807 
272897 


27-819 
27.2819 
272820 
272820 
272818 
272-819 
27. 8er 
ereGe2" 
efesee 
2723823 
213+822 
£73825 
27.325 
272825 
27 e825 
21s 827 
272826 
27 2825 
272827 
272828 
272828 
272829 
27 e829 
272829 
272330 
272829 
272330 
272839 
272832 
2728330 
27-831 
27 «832 
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1452.2 
1452.22 
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452.5 
452.5 
452.25 
452-5 
452.26 
452.6 
45226 
452.26 
45227 
4527 
452.7 
4527 
452.7 
452.8 
452.3 
452.8 
452.83 
45268 
45269 
45209 
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1452.9 
1452.9 
1453.9 
1453.0 
1453.90 
1453.0 


DEPTH 


272-0 
273-0 
274-20 
27529 
276-9 
27729 
278.0 
279-0 
2802-9 
28120 
282-9 
283-9 
284-0 
28520 
286-0 
287-0 
2889 
289.290 
290 29 
291-0 
29229 
293-9 
294.20 
29520 
29629 
29769 
298-0 
299-0 
300 0 
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PRESS 


274-15 
275210 
276200 
277-10 
278-15 
279210 
280-05 
281225 
282425 
283-420 
284625 
285230 
286215 
287220 
288-35 
289240 
290 240 
291240 
292249 
295550 
294.45 
295-55 
296235 
297235 
298260 
299245 
3090.40 
301-65 
302.50 
363.55 
394.60 
305260 
306-69 
307.60 
308.79 
309-79 
310.275 
311255 
312.2790 
313-80 
314.80 
315.80 
316-6 80 
2.80 
3183-280 
319.270 
320-80 
321.290 
322.85 
323290 
325-00 
326209 
327205 
328.05 
329-00 
329.295 
330.90 
332040 
333610 
333395 
335.210 
336220 
337205 
338.05 
339-25 
340.210 
341.21G 
342-430 
343220 


SAG 


342621 
342624 
342623 
342626 
342E25 
342626 
342627 
34-628 
34.628 
34 0626 
342627 
342628 
34 2629 
34.628 
342629 
342630 
34.2630 
342629 
342630 
34 2631 
342631 
34 e631 
342632 
342631 
342631 
342630 
34.631 
34.632 
342634 
34 2634 
34.634 
342633 
34eE34 
342636 
342635 
342634 
34.2634 
24.2€35 
342636 
342635 
3402635 
342637 
342638 
34.638 
34 e636 
34.637 
34.6395 
34263€ 
342637 
342637 
342637 
34 0638 
34.637 
342636€ 
342637 
34.2638 
34 2.640 
342640 
342637 
342635 
342640 
34 2639 
342E38 
342640 
342639 
342638 
342642 
342640 
34.639 
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TEMP 


-0.046 
~0.046 
-~0.045 
—-0 C045 
—~0.2045 
—-0 2.044 
-9.044 
~—-0 e044 
-0.043 
-O0.041 
~0.041 
-0.041 
-0.041 
—~O-2 04 
~0 2040 
-0.039 
-0.039 
—-0.038 
-9.038 
~0 038 
~9.037 
-~9.2035 
-0.035 
~0.935 
-0 e934 
~0.9033 
-0.034 
-6.034 
-0.9034 
-0 033 
-0.034 
-0.032 
—-0-.9032 
—-029033 
~0 .032 
-0.031 
-0.031 
~0.031 
=~0.030 
-0 2.029 
- 0.029 
-9.030 
-9.030 
-0.029 
-9 202383 
~0.2028 
-~0.028 
~0.9026 
-©0.026 
~-~0 2026 
-0.026 
—-0 .026 
-0.025 
-~0.024 
-0.024 
~OeI24 
@0 925 
~0.024 
~-0.022 
-0.023 
-~0.2023 
—-0 .023 
-0.021 
—-0.022 
~-0.021 
-0.029 
-90 022 
-~0.021 
-~0.0290 
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SIGMAT 
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272833 
2723335 
272835 
2Teh35 
2714336 
272837 
272836 
272335 
27.836 
272836 
272837 
27-3837 
272838 
2728338 
272338 
27 0838 
272838 
2720839 
272839 
272839 
27 0839 
272839 
272838 
272-838 
27.839 
27 0839 
272841 
2726841 
272841 
272840 
27 841 
272342 
272842 
272841 
27-841 
27 e842 
272843 
27 841 
272842 
272844 
272844 
272844 
272843 
272843 
272845 
27 2-843 
272843 
27 2843 
272844 
272844 
272843 
272843 
27-843 
272344 
272846 
272845 
27-843 
272845 
272845 
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27-845 
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341.29 
34229 
343.9 
344.0 
345.9 
3466 <) 
347.9 
348.0 
349.2% 
35C .9 
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344.215 
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346220 
347.6235 
345249 
349235 
350225 
351240 
352635 
353240 
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342640 
3424640 
342640 
34-642 
3426406 
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342641 
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-0.0290 
-0.017 


DNANANANAAYN 


SIGMAT 
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TEMPERATURE, C 
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PRES 


130 
2250 
3.50 
4.60 
5245 
6-55 
7260 
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LONG We78—05-00 


SAL 


302371 
30.368 
30-365 
30 « 363 
30 26362 
30 «356 
30.368 
30.375 
30.2393 
30 0436 
302e491 
30 e563 
30.601 
30.670 
302719 
302744 
30-7990 
30.861 
30-912 
30.979 
312059 
312160 
312246 
312345 
31471 
31.560 
31.650 
Bie 744 
31283€ 
312903 
312946 
312998 
322039 
32.082 
320142 
322178 
322207 
32-256 
322301 
322338 
S2eaaf2 
320427 
322463 
32248? 
322531 
32-558 
322594 
32¢E2S 
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TEMP 


-1.590 
-1.592 
~-~1.598 
-1.598 
~12600 
—~1.588 
—-1.504 
-~1.2372 
“~1e212 
-~1.119 
-1.021 
~1.045 
-~{.061 
-0.980 
~1.132 
-~1.2115 
-0.979 
-0.912 
-~0.971 
-0. 891 
~0.889 
-0.851 
-0.967 
-0.953 
-90.918 
-¢G.999 
-1.065 
-1.2.085 
-1.0790 
-—-1.139 
—~1.i71 
~1.2180 
~1.187 
~1.2156 
~1.227 
-1.340 
-1.372 
~-~1.305 
-1.295 
-1.23164 
-1.2352 
-1.389 
-1.491 
~1.2434 
~1.2433 
—~1{ 2.434 
-~12429 
~1.244 3 
—-12435 
~1.432 
~—-12450 
1.2461 
~1.2540 
-~1-e620 
-1.557 
-1.2552 
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—-1.570 
-~1.489 
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24 0448 
242446 
242443 
242442 
240441 
24 0434 
240442 
240444 
242457 
242489 
242.535 
242593 
24 2621 
24.681 
246721 
240737 
2426773 
242832 
242871 
240924 
24-988 
25-073 
252143 
2502ae 
25-2325 
252399 
250472 
252548 
252624 
25-979 
25202714 
25a 750 
25.2789 
25238325 
252877 
252907 
252929 
252970 
262005 
262036 
262064 
260111 
262139 
262-158 
2620194 
262216 
260246 
260274 
266¢311 
262346 
262-375 
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262458 
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262573 
262585 
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1440-9 
1440.3 
1440.61 
1440.9 
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1440e1 
1440 4 
1440.1 
1439.7 
1439.0 
1440-0 
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34.2207 
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346230 
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34.276 
34.284 
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34.312 
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34.323 
34.338 
34.346 
34.354 
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34.381 
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34.395 
34.403 
34.413 
34.418 
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34.431 
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34.445 
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34.505 
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TEMPERATURE ome 


esou -1.50 = hog =-G.50 C20 Dou 1.00 


SALINITY O/O00 


4.00 26.00 28.00 30.00 32.00 34.00 36.00 
SI6MAN 
9.00 21.00 23.00 25.00 27.00 29.00 31.00 
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CHulLSe 15-76-0085 GREELY FIORD-—76 EXPER NO. PhO WIM | 


LAT NeS80-30-00 LONG We81-45-00 WATER DEPTH 492 


DEPTH INCR. DATE.W2 30376 LOCAL.TIME 109L2 


DEPTH DRES SAL TEMP SIGMAT SOUND 
3.0 22095 -~1.6693 D 
420 3455 -| »669 D 

529 302-691 & ~1.670 D 24.708 1435.5 

620 3O.268.5— = -1.669 D 242-703 1435.26 

729 20-679.£& -1.669 D 24 698 1435-26 

60 30e678 E -1.669 D 2425698 1435.6 

9.0 302676 © —-1.668 D 24 0696 1435.26 

10.90 302674 & -1.2.669 D 242695 1435.6 

11.0 30-674 & —-1.668 0D 242694 1435.6 

12.0 30-672 £ ~1.668 D 24 0693 1435-26 

13-0 30.6f2.,E -1.669 D 242693 1435.7 

14.0 30.643, © -1.669 D 24 2694 1435.7 

15.0 30e671 E -1.666 D 242692 143547 

17.20 30.888 E -~1.2076 D 24-856 1438-38 

18-0 30.969 E -~0.996 D 242920 1439.23 

19.0 3iell4 & -0.934 D 252035 1439.29 

20.20 Sle 2i2, & -~1.019 D 252116 1439.26 

22.20 31-481 E -0.961 D 252332 1440.3 

312-574 & ~0.924 D 252407 1440.6 

31-709 E -1.012 D 25.518 1440.4 

She lite & ~1.023 D 252509 1440.4 

33 2388 6 -1.058 D 252-624 1440.4 

SI1eSO04 E -~1.059 D 25-677 1440-5 

31ie933 E —-1.054 D 252700 1440.6 

320-008 E -1-e0O11 D 25-759 1440.9 

32<¢05S) & -1.2137 D 25-809 1440.4 

32.095 E ~1.179 D 252835 1440.3 

32e14S5S E 1.206 D 2528376 1440.2 

322197. & ~1.242 D 25-919 1440.1 

32e2t 9 & -1.2306 D 25-937 1440.0 

32<e32 0, .E ~{-2325. 0 26 e020 1440.20 

322362. 6 -1.341 D 262055 1440.0 

32-408 E -~1.2383 D 26-093 143969 

322446 FE ~-~1.2399 D 2G ede 1439.9 

32e«490 E ~1.415 D 26-2150 1439.23 

322526, & ~1-427 D 262190 143969 

322564 & ~1.430 9D 262220 143929 

32e<S93 E -1.437 D 262244 1439.9 

324 62h. | -~1.439 D 262267 1440.0 

322601. € ~1.439 D 262292 1440.1 

32-680) & -~1-439 D 262315 1440.1 

32.703, & -1.440 9D 262333 1440.2 

322728, 6 —~1.439 D 26 aap 3 1440.2 

32.745 F -~1.439 D 262371 1440 e3 

32 2 TBdo cB -1.433 D0 262385 1440.3 

32-¢784 §& -1.437 D ? 62399 1440 24 

322803 6 -1.433 D 262415 14404 

32 0521. -& ~1.2430 9D 262429 1440.5 

32.837. & -1.2429 D 262442 1440.5 

32,852. -& ~1.428 D 262454 1440.6 

32¢87 6. = —-1.425 D 262473 1449.6 

32.897 FE -~1.2423 D 262490 1440.7 

32.091 3 WF -1.-413 D 2G6en0 3 1440.3 

J32e293G 6 -1.2496 D 260516 1440.23 

32.991, & -~1.397 0 26 e070 1440.9 

322-968 £ -1.392 9D 202547 1441.0 

32-6986 E od» 20 & 6 26.561 1441.1 

33.000 .E “1.375 D 26037 1441.1 

332015,,6 =e SPD 264355 1441.2 


® 
o 
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PRESS 


Ges 
66 « 30 
67220 
#Ae 30 
69635 
70240 
71250 
T2245 
Te 
746.30 
(5699 
F6He40 
77245 
738250 
79245 
8050 
Slea. 
82240 
=e Ee eo. 
B4e55 
85.60 
86245 
87275 
BR e45 
89-60 
90.70 
91.265 
92465 
94.260 
94.70 
95260 
96265 
97275 
93-80 
99.270 
100285 
101.285 
LO2e85 
LOShia 
104. 85 


So 
Co 


= = OMmMOYO OHO 
NONnSoCcouUoUNN 


DAU 


332031 
332045 
33-057 
Be A FA | 
332089 
Sie IY 8 | 
33 elie 
332135 
332151 
33-1658 
eG a ie 8s 
332202 
Be ea 
332245 
334261 
Adee eo 
332302 
330321 
334338 
33243060 
Be WP fe A 6 
332398 
33421 
332442 
33245€ 
332479 
332497 
ee i Whey Hh 
330532 
332551 
332565 
332584 
332600 
332618 
332633 
33264G 
332664 
33-680 
332695 
332708 
334722 
334734 
332750 
332763 
332776 
33787 
33797 
33-806 
332814 
330824 
332834 
332841 
334848 
33-859 
33-869 
332876 
wwe Bie 
30h 3 
332900 
33-6907 
332916 
332924 
33929 
332938 
332946 
332954 
33.961 
332968 
22097 S 
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TEMP 


-~1.367 
-1.363 
~1.365 
=e 0O 
-1,.350 
-{%. S53 
—12347 
-1.2330 
-1t.330 
-1.322 
-1.313 
-1.302 
-1.293 
-~12234 
-~1.2273 
~1.266 
-1.256 
-1.2245 
~1.236 
-1.226 
“~1e213 
—-1.2199 
-~1.187 
~1.176 
-1.161 
-1.150 
-~1.2134 
-1.120 
-~1.106 
-1.093 
~1.077 
—-1.2062 
-1.043 
-1.033 
~1.0185 
~ 1.003 
-0.987 
~0.970 
-~0.957 
~0.944 
-0.934 
-0.919 
-~0.904 
-0 2892 
-0.382 
“0.471 
—-0.862 
-0. 852 
—-0 2842 
~-~0. 9332 
~0.2825 
-~0.818 
-0.808 
~-~0.801 
~0. 795 
—-0.783%9 
=— Oe f/f 
- 0.769 
be OLE Uf Jes) 
-0.759 
=—Oe Toe 
-~0.751 
-0.745 
~02734 
-~0.725 
~O e717 
-0.709 
—-0-704 
-0.2700 
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SIGMAT 


26 e597 
262599 
262918 
26.2631 
2626544 
262655 
2626867 
262630 
202693 
2620707 
2outee 
260734 
262749 
262769 
2606751 
26.799 
2623814 
262828 
264842 
26 «860 
262873 
262839 
262907 
262924 
26 2-937 
262954 
262968 
262982 
262995 
27.010 
272071 
27 0036 
272948 
272062 
27.074 
27-2036 
272098 
272110 
21 eres 
eres 
272143 
Of ele 
27 slo's 
Patt gy ol a 
Af eLos 
276194 
27.2201 
272298 
272214 
2feece 
olecaa 
21 ee 
272-241 
272249 
el eee 
ei wee’ 
ot eer 
chants 
Sis 3T 
272286 
272293 
272300 
27 aro 
oT age O 
27 seat 
272322 
272328 
272334 
RE Me he 
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1443.3 
1443.4 
1443.25 
1443.7 
1443.8 
1443.3 
1444.0 
1444.1 
1444.2 
1444.3 
1444.4 
1444.5 
1444.6 
1444.7 
1444.3 
1444.9 
1445.0 
14451 
144562 
1445.3 
1445.4 
1445.5 
1445.5 
1445.6 
1445.7 
1445.8 
1445.23 
1445.9 
1445.0 
1446.0 
1446.1 
1446.1 
1446.2 
1446.3 
1446.3 
1446-4 
1446 44 
1446.5 
1445.5 
1446.65 
1446.7 
1445.7 
1446.8 
1446.8 
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COOVWNDNONDOODODODMDOOD 
NMOOMNDUNFWNHRKOCUOUENOU 


152% D5 
153250 
154.265 
155245 
156.65 
157260 
158-60 
159-70 
160.270 
16 17> 
162.70 
163470 
164.65 
165280 
166.270 
167-280 
168.90 
169-280 
170.80 
171690 
172095 
173-90 
174.285 
17585 
176295 
177.85 
179-00 
179-95 
181-00 
182.10 
183210 
184.10 
184.90 
1862-10 
187.210 
188-20 
189.210 
190200 
191.20 
192420 
193420 
194.225 
195420 
196e25 
197-30 
19835 
199225 
200¢25 
20 be86 
202¢25 
290 34;55 
204.235 


SAL 


332980 
332934 
33.991 
332998 
34.003 
34-006 
34.2015 
34.019 
342026 
342035 
34-040 
342044 
34-051 
34.057 
34-6064 
34066 
34074 
34e07S 
34.086 
34 2093 
34.098 
34.104 
34e113 
342118 
342126 
34.131 
34e137 
342141 
34e14S 
342153 
342159 
342167 
340177 
34.2186 
342192 
342198 
342207 
324.2215 
342219 
342229 
34 e23E 
344247 
342258 
34.269 
34270 
34.2285 
34.305 
34.312 
34.2316 
34-2330 
34.340 
342350 
3466362 
34.2374 
34.2375 
34-2385 
344394 
34.395 
342406 
342418 
342420 
34.429 
342434 
34 2441 
3426449 
342457 
34.466 
342474 
34 2480 
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TEMP 


—-0.695 
-0.689 
-0.634 
-0.679 
—-02.674 
-0-663 
~0.663 
-0.657 
-0.651 
-0.645 
-0.-640 
-~02.634 
~0 e630 
-0.-624 
-0.622 
-0.-613 
~0.508 
—-0.606 
-~0.601 
-0 .594 
-0.587 
—-0.584 
—-0.572 
-0.2569 
-0 2564 
~0.558 
—-0.551 
—-02.543 
-0.537 
—-0.532 
-0e2525 
-0.518 
-~0.5i1 
—-0.2504 
~0.2500 
-02494 
—-0.487 
-02475 
—-0.472 
—-0 2.464 
-0.455 
—-0 2.447 
-0.2437 
~0.427 
—~90 2425 
-0.408 
-0.2339 
~0O. 384 
—-0.377 
~0.363 
-0.351 
-~0.341 
-~0. 323 
~. s50 
-0.316 
-0.-303 
~-~9. 301 
—-0.295 
-0.282 
-0e272 
-0.2203 
—-0.261 
~0.253 
—-02241 
-0.232 
-0.222 
—-O0.e.214 
-~0.2205 
-—-0.196 
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SIGMAT 


2lwsas 
272346 
oY see 
2 epet 
27.2361 
27-2365 
at GOT @ 8) 
oY aio 
24 «34h 3 
27 «33D 
272389 
272392 
272397 
272492 
2724908 
272409 
272415 
27 2419 
272424 
272430 
2726434 
272438 
27 0445 
272449 
27 0455 
272460 
272464 
27 0457 
270473 
27 20475 
2724381 
2724868 
27 0494 
27-501 
27 2506 
27 eel 1} 
272517 
272524 
272527 
27 2535 
272540 
272-548 
27 eDSor 
27 e505 
27 »566 
27 el & 
272592 
272598 
272601 
27 664.2 
27-919 
272627 
272636 
272645 
27 0649 
272654 
272950 
272664 
2726069 
272679 
272580 
27287 
2725790 
272696 
2fefDl 
21 ehh 
2 enkdD 
27-720 
20 «he S 
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pes pee ee pet et pe pee et bad PO pe pee be ped Pe pee pe pee pee 
pePEhe 


1448.4 
144844 
1448.5 
1448.5 
1448.6 
1443.6 
1448.7 
1448.8 
1448e3 
1448.9 
1449.0 
1449.9 
144961 
1449.2 
144922 
1449.3 
144924 
1449.5 
1449.26 
1449.6 
1449.7 
1449.8 
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AAMNMDAMAMKAAANN 
KHeOOdDO0O000 0000 


eegee#ee#eeeee?#ee @ 


OODNAWN PUNK O 
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NM 
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225-0 
22620 
227020 
226860 
229.20 
230-0 
231-9 
232-0 
233-0 
234.90 
235-0 
23629 
237-0 
238.20 
239.0 
24020 
241.0 
242.20 
243-20 
244.0 
245290 
24620 
24720 
248.0 
249.20 
250-0 
251.0 
252-20 
253.0 
254.0 
reo ipo Wt 8 
25620 
rede Meryl §) 
258-0 
25929 
260-0 
2610 
262.0 
263.0 
264.0 
26520 
26620 
2€7.20 
26520 
269-0 
270.0 
Cate 


PRESS 


205250 
206240 
207245 
208235 
209.50 
210.235 
211-45 
212240 
214245 
214.255 
215245 
216260 
21 fs 
218260 
219275 
220250 
221270 
222260 
223-70 
224-2470 
2252¢65 
226280 
227270 
223430 
229280 
230285 
231-70 
232295 
23 Bet 
234280 
235295 
236085 
237280 
2480290 
240295 
240695 
242205 
243-200 
244210 
245210 
246205 
247615 
247295 
249215 
2590210 
251.220 
Cee 
253.05 
254220 
255220 
2564220 
235 Gees 
258225 
259.25 
260225 
261-240 
2A20e15 
263235 
264045 
265235 
266435 
267250 
268240 
269 2-45 
270245 
271260 
tol yd ea 
273240 
274250 


SAL 


34.494 
342501 
34.504 
34.509 
34.514 
34.522 
34.526 
34.534 
34.5356 
34.544 
34.548 
34.556 
34.561 
34.567 
34.571 
346575 
34.578 
34 2533 
34.596 
34.592 
34.597 
34.595 
34.601 
34.605 
34.608 
34.612 
34.614 
34.621 
34.622 
34.626 
34.625 
34.6631 
34.625 
34.640 
34.642 
34.645 
34.650 
34.646 
34.657 
34.654 
34.658 
34.657 
34.661 
34.660 
34.665 
34.67C 
342670 
34.673 
34.678 
34.679 
34.682 
34.683 
34.689 
24.690 
34.695 
34.698 
34.700 
34.701 
34.703 
34.703 
34.706 
34.708 
34.710 
34.711 
34.715 
34.718 
34.722 
34.720 
34. 6724 
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heEMP 


—-0.2183 
—-0.184 
-~0.-178 
—-O0.2.174 
-~0.168 
~O0-.1690 
~02152 
—-0.2145 
—-O.141 
~0.131 
“O.2124 
-~Oe116 
—-0.2105 
-0-103 
—-~0.097 
-02095 
-0.0838 
-0.083 
~O. 079 
-~0.073 
-0.070 
-02065 
-0.2058 
-0.9056 
-0.052 
-~0.048 
—-0.043 
—-0.038 
-0.031 
—-0.2030 
-0.027 
-9.021 
-0.013 
-~02.014 
-0.009 
-0-006 
~0.003 
02.019 
0-005 
0-01 3 
0.017 
02022 
0.02 3 
0.023 
0-031 
0-034 
02039 
02044 
02046 
0.951 
0-053 
0.059 
0.061 
0.063 
02.067 
0.069 
02072 
0.075 
0.077 
0.079 
0.083 
0-085 
0.037 
0.091 
0.093 
0.996 
092.097 
02100 
02102 
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272824 
272826 
27-831 
272832 
272835 
27S 
272838 
27.341 
272345 
272347 
272849 
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27.849 
272858 
272856 
272-858 
OM avr 
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272359 
272363 
2728366 
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27 2869 
272373 
Llane 
272876 
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2752-50 
275245 
27? SD 
278-55 
279265 
2802-69 
281-45 
282-270 
283-50 
284-270 
285270 
286265 
287 e¥ia 
288-80 
239675 
290270 
291285 
292470 
293295 
294285 
295285 
296-80 
297290 
299.2900 
299.95 
301-05 
302200 
303-210 
303295 
304.295 
306615 
307210 


331-50 
332245 
3335 53 
334240 
335245 
33 €655 
337365 
333255 
339-65 
340.60 
341.65 
342.65 
343265 
344.70 


SAL 


34.724 
JET Oz 
34.731 
34.733 
34.736 
34.736 
34.738 
34.740 
34.741 
34.745 
34.748 
34.745 
34.751 
34.752 
34.752 
34.756 
34.756 
34.759 
34.762 
34.762 
34.762 
34.766 
34.7469 
34.771 
34.770 
34.773 
34.774 
34.775 
34.777 


342776 


34.781 
34.784 
34-785 
24.783 
34.787 
3427837 
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419.210 
420.10 
421.15 
422205 
423.05 
424.10 
425.00 
425.95 
427210 
428420 
429220 
430.00 
431.30 
432.210 
433220 
434.20 
435220 
436.30 
437.35 
43Re25 
439.45 
4404230 
441.35 
442.35 
443.30 
444.45 
445-35 
446.35 
447.45 
448.35 
449260 
450.55 
451250 
452-60 
453250 
454-60 
455-60 
456670 
457265 
458.55 
659.70 
460.65 
461255 
462265 
463280 
464.80 
465290 
466280 
467675 
463.90 
469285 
47085 
471.85 
472.80 
473085 
474.95 
475285 
476-280 
478.05 
479.00 
479295 
431205 
481.95 
48290 
483295 


SAL 


34285S 
34-85S 
34.860 
34.859 
34.859 
24.860 
34.2861 
34-6860 
34.2860 
34.861 
34.860 
34.860 
34.861 
34,860 
34 2862 
34.2861 
34.2862 
34. 862 
34.860 
34 .863 
34-2863 
34.865 
342863 
34.863 
34 864 
34.861 
342864 
34-6 864 
34.865 
34.865 
34.866 
34.865 
34. &66 
34.865 
34.867 
34.864 
34-865 
340864 
34 e865 
34.867 
34.867 
34.2866 
34.868 
34.855 
445.867 
34.867 
34 2.866 
34.866 
34.868 
346 86€E 
34.868 
34.869 
34.869 
34.868 
34.868 
34.867 
34.867 
34.869 
34.867 
34. 868 
342870 
34.869 
34.868 
34-2867 
32406 86S 
34.869 
34.870 
34.868 
34.86S 
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Pay 


TEMP 


02240 
02240 
02249 
02241 
0.241 
0.240 
02.240 
02241 
Oe 241 
~~ 04241 
Oe 241 
02242 
02242 
0.242 
0.241 
O50 241 
O«241 
02.241 
02243 
02241 
Oe 242 
0-241 
02242 
0.242 
0.241 
Oe 242 
02242 
02242 
02242 
02e242 
0.242 
02242 
02.242 
02242 
0.241 
0.243 
02243 
0.243 
0.243 
0e242 
02242 
02242 
02.241 
02243 
02242 
02242 
0.243 
0.243 
02242 
02.243 
02242 
02242 
Oe 242 
0.243 
02.242 
02243 
02243 
026242 
02244 
002243 
02242 
02243 
032243 
02243 
02242 
02242 
02242 
06. 243 
02243 
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SIGMAT 


23-9008 
282009 
282009 
282008 
2820908 
282909 
282009 
28.2009 
28-009 
282009 
282009 
232009 
282009 
282009 
23.2910 
282010 
2832011 
28-010 
282009 
2829012 
282011 
232013 
28-011 
262011 
282012 
28-2010 
282912 
282012 
28-013 
28-013 
238.013 
282013 
282013 
282013 
282915 
28-012 
282013 
28-012 
23.2013 
28-015 
2832014 
282014 
282015 
282013 
28-015 
28-014 
282014 
282-013 
2 Or 
23 20h 
282015 
282016 
28-016 
232015 
282015 
282014 
282015 
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e 
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HUNMATAAIAATAGTNAA AI 
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@®@e6e@&@¢ee* ¢es @ 
DANK 


NAAUVAAKMNAKGAAMNKHANAT Oa 
OWWWOMDOHO DOO MWDNNNNN NNWNNNGNG 
eeunoeerereuveeoeeeeteeeerteeteeet eoeeteeet @ 
NHK KH Rem OCOOOCOOOUOOWUO UEC OUTDWAONNNNWNNOO 


PPE HED PEHREL ES 


pee SS fed pe feed pe PD 


ARKAaninw Nn 
ODNAUFPWND 


dead 


PRESS SAL TEMP SIGMAT SOUND 
485210 346868 D 06243 € 28.015 1458.2 
486.20 34.870 D 06242 C 282017 1458.2 
487220 34.871 D 0.242 C 282918 145862 
488.10 34.869 D 02243 C€ 2832016 1458.2 
489. 30 346870 D 06242 ¢ 28.017 145862 
490610 34.871 D 0.242 C 28.017 1458.3 
491625 34.870 D 06242 C 28.017 1458.3 
49210 34.869 D 02.244 C 28-016 1458.3 
493.10 34.668 D 06244 C€ 282015 1458.3 
494.35 342870 D 06243 C€ 282017 1453.3 
495625 34870 D 0.242 C 232017 1458.3 
496.15 34.865 D 0.243 C 23-016 145364 
497.20 346872 D 06242 © 28.019 1458.4 
498.20 342870 D 00243 C 282017 145804 
49940 342873 D 06241 C 284020 145864 
500.40 34.871 D 02243 C 28.017 145844 
501-30 342870 D 06243 C 282017 145864 
502.35 34.371 D2 02243 C 282018 1458.5 
503630 342873 D 00242 C 282019 145865 
50445 342872 D0 0.242 € 28.019 1458.5 
505-40 340873 D 02242 C 282019 145865 
506645 34.871 D 06242 C 28-018 145865 
507645 34.2873 D 0.242 ¢ 28-2020 1458.5 
508.50 34.873 D 06242 C 282019 1458.6 
50935 34.873 D 0.241 C 282020 1458.6 
Sl 0so5 34-871 D 0.242 C 283.018 1458.6 
511240 34-871 D 06242 C 28.018 14586 
S12 600 34-2872 0 0.242 ¢ 28.018 1458.6 
513.55 342873 D 06242 C 282019 1458.6 
514.50 34.872 D 0.242 C 28.019 1458.7 
$1565 346873 D 0.242 C 28.019 14587 
516445 34.872 D 02242 C 28.019 1458.7 
517.60 34.873 D 06242 C 28.019 1458.7 
$18.55 340874 D O6241 C 28-020 1458.7 
519265 34.873 D 00241 C 282019 1458.7 
520.70 34.874 D 02.241 C 282020 1458.38 
521-65 34.873 D 00242 C 23.020 1453.3 
522670 346874 1D 06241 C 23-920 1458.3 
523.70 34.875 D 06241 C 282021 1458.3 
524.65 34.873 D 0.242 C€ 282019 1453.3 
525.65 342874 D 0.241 C¢ 28.020 1458.3 
526.85 346873 D2 026242 C€ 282020 1458.9 
527 6:35 34.873 D 026242 C 282019 1458.9 
528-270 34.2873 D 0.241 C 282020 1458.9 
529280 34.874 D 0.241 C¢ 28.2020 1458.9 
530.89 342872 D 0.242 C 282019 1458.9 
S3'1.BS 34.873 D 06241 ¢ 28.019 1458.9 
532.70 34.874 D 06241 C 28 2020 1459.0 
533.85 342873 D 06242 C€ 282020 1459.0 
534.95 342874 D 0.241 C 282020 1459.0 
536205 34.875 D 0.241 C 28-021 1459.0 
53490 34.873 D 0.242 C 28.2019 1459.90 
537290 34-871 D 0.242 C 282918 1459.9 
538.95 34.2874 D 0.240 C 282020 145961 
539295 34.875 2 0.240 ¢€ 282021 145961 
$41.05 34876 D 06240 C 282022 145961 
542.10 34.875 D 02240 C 285028 145961 
543.200 34.875 D 0.241 C 28.2021 1459 el 
543295 34.876 D 0.240 C 282021 145961 
545.10 34.873 D 0.242 C 28.019 1459.2 
5466.10 34.875 D 0.24 © 282021 1459.2 
547.10 34.874 D 0.241 C 28.4020 145922 
548205 34873 D 0.241 € 282020 1459.2 
549.210 34.873 D 00242 C 28.2019 1459.2 
550015 34.875 D 0.240 ¢ 282021 1459.2 
551.00 34.875 D 0.241 C 282921 1459.3 
5525h0 34.8376 D 0.240 € 282022 1459.3 
5532.20 34.875 D 06241 ¢ 28.021 145963 
554716 346873 D 0.242 ¢ 282919 1459.3 


DFPTH 


547.8 
548.8 
54928 
550.8 
551-8 
552.8 
553.8 
554.8 
9552/8 
S568 
So oS 
55828 
559-8 
560.8 
561.8 
56228 
563-8 
564.8 
565-8 
566.8 
56723 
56648 
569-8 
5702-8 
84 14:8 
S728 
573. 
574.8 
5758 
5768 
57728 
578-8 
579.8 
580-8 


hate 


553520 
556.20 
Do fe bo 
558225 
559230 
56.0025 
561.35 
562045 
563-45 
564.250 
565605 
566-6 30 
567.230 
568-430 
569-40 
970250 
571260 
572240 
573260 
574.50 
375260 
576265 
577260 
578265 
579260 
580-50 
581.70 
S832e75 
$83.80 
584.70 
585270 
586-85 
5387.80 
583.90 


SAL 


342874 
34.874 
3424875 
34.2874 
346875 
342875 
34.875 
34.2875 
34.875 
34.876 
342876 
34-2874 
3426876 
34.876 
34.876 
342876 
342.874 
34.2876 
34.875 
34.877 
34.876 
34e87E 
34.876 
340878 
342876 
34.874 
34 e287E 
34.2876 
34 87E 
342877 
3426876 
342876 
34.877 
34-2877 


o000D0V0NND NVNVN DOV OVNN VITO CN NOVO N90000 


123 


Sughd 


02241 
02241 
02240 
02240 
0.2240 
026240 
02240 
02240 
02239 
0.240 
02240 
02241 
06240 
02249 
0.240 
02240 
02241 
02249 
02240 
02239 
02240 
026239 
02240 
020239 
02240 
02241 
O- 240 
02240 
06239 
02249 
02239 
0.2490 
02249 
06239 


DANN NADDDNDAANADAANADADDAANAAANAAHDA 


SIGMAT 


28209020 
28-2020 
23e021 
28-0920 
23 e021 
28.021 
23.021 
CoeOr 1 
28 2021 
2382022 
282022 
282020 
28% 022 
28-021 
282022 
282022 
282020 
28-022 
282021 
282023 
28-021 
2829022 
2842022 
282023 
Cowes 
28.021 
28-022 
282022 
238.022 
2SoeD25 
238-9022 
282022 
2382023 
28.023 


SOUND 


1459.23 
1459.3 
1459.4 
1459.4 
1459.4 
1459.4 
145964 
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ee 
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Pao pe PE peed pe fee pet PD peed pd pe et PO pn pe 
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& 23 40 
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* 19.00 


Ol 


OOT 
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LEMPIRA TIES yee 
-1.00 -0.50 0.00 


SAS NGI ee Bea 
00 30.00 32 


28 UG 


SI GMAT 
2a c) 25.00 27.00 


34.00 


oS ol 1H) 


re She sie te OLS 


LAT Ne80—-29-00 


DEPTH INCR. 


DEPTH 


Nh 
e ¢ 
® 


Et Sa ee Ba 
NEKOUWONDUFWNMReHKOSCDTNANFW 
ee®eoveetoeee tf 6€ & & & @ 


e 
wo 


PRES 


2040 

3.60 
4.60 

5e05 

6255 
7260 

8260 
Ge75 
19265 
112£50 
12-70 
13.55 
14.265 
15.270 
16265 
17290 
18.65 
19.280 
20% 75 
21270 
2206759 
25 © 
24.70 
250e 85 
26230 
23-200 
23290 
30200 
30-90 
31280 
32-280 
33290 
39200 
362090 
36290 
37285 
39210 
39.95 
41.205 
42215 
43.210 
44.10 
45200 
46205 
47205 
48205 
49295 
50-10 
Sie 2.0 
52015 
5.3% 05. 
54.10 
S520 
56220 
Sie iO 
53.20 
59.35 
60220 
61.220 
62% 3:5 
63-30 
64.25 


125 


GREELY FIORD=-76 


LONG We84—24-00 


SAL 


302275 
30.278 


302460 
302490 
30 0498 
302500 
302501 
30.503 
302505 
302506 


302506 


300537 
3025836 
30.667 
302740 
302 841 
30e932 
31.017 
312101 
312214 
312421 
31-2514 
3334956 
312684 
3126776 
312835 


31.2885 


31e94E 
322001 
320074 
S20 2t 
322158 
322189 
32 e233 
322268 
322316 
322341 
322 368 
S23369 
320416 
322441 
322509 
422 £66 
322617 
322651 
De ws tao 
320709 
320735 
326758 
326779 
322807 
32-828 
32ee5a 
329879 
322895 
322914 
3226938 
322957 
322987 
33-2009 
332044 


DATE 240376 


mm 


TAMARA OIRO MMA TAMA MMA IMAM AMM MAM AM Min M 


TEMP 


~1.6683 
-~1.669 
-~1.672 
—-1.677 
-1.678 
~1.677 
~1.677 
-1.676 
—1.673 
~1.678 
-1.679 
~1.677 
-1.663 
-1.608 
—-1.574 
~1e579 
-1.589 
-1.600 
-1.557 
~1.536 
-1.335 
—-1.293 
-1.379 
—-1.300 
-~i1e212 
-1.2199 
-1.208 
—-1.212 
—-1.216 
~1.2205 
-1.272 
-1.300 
—-1.313 
~1.322 
-1.358 
= TSS 
- {1,339 
-~1.2400 
-1.403 
-1-e412 
—-1.419 
-12424 
—-12434 
—-1.433 
—-1.2£437 
-12436 
—~1.2437 
—1.2433 
-1.24238 
—~1.2425 
-~1.426 
-12422 
~1.e416 
-~1.-411 
—-1.409 
—-1.2405 
—~1.394 
-~1.390 
-1.337 
-1.379 
~1.374 
~1.358 
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EXPER NOe 


2029 
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CGGAL aT I ME™20E0 


SIGMA T 


242371 
240374 


24-521 
242546 
242552 
242554 
24e¢555 
2426556 
242558 
242558 
242558 
242533 
24 2622 
242687 
24.747 
242829 
242902 
24 2971 
252038 
252126 
2592293 
254 369 
25 e428 
2 Dan 0S 
250077 
252625 
252666 
2 Ofer 15 
252759 
25-820 
25-859 
252889 
252914 
252-951 
252979 
26-019 
262039 
26.061 
26% 075 
262100 
260121 
262176 
262222 
262204 
260291 
262311 
2623383 
262359 
262378 
262394 
262418 
262434 
262453 
262475 
262488 
262593 
Poles 
262-538 
2605652 
26 0530 
262607 


SIUND 


1434.9 
1435-0 


1435e2 
143563 
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em pe pet pee pet pes pet et pet ee peed pet pee pet pet OP pe 
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WOW WWW WW Ww 


el tl el cel ll ed oe el el ee 

PELE HOPS HEHR EH HE PPE PFHF FEF HRFESHS 
PEHHPSHPHR EF HRPE PE HHS PEW 

Kee OOOCODODOOOOOOOCOUNNO ODOC IO 

BUNK OY NDANNDUFEWIN CODD WDNNNNNOOOCWOWODNNY 


eoeeeete&® ee @ 


= 
oO 
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s 
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e 


Ps pet fs pet pee pet ee pet PS fe peut Pe pet Pt pk et pet pee OP pes ed ped pe fet pen Pt 
Wi Gd WON DOMAIN DODD Fe re et es et OOOO 
ODODE MNDDDOODDODDOADDHDONWNHOMVDVAOVH yw 


NKOOQODNDRVFWNHHKOCOD 


PE roo. 


65240 
66235 
672490 
63045 
£9245 
TR «0 
71250 
72250 
73260 
74250 
7909S 
76260 
TiLeGu 
782590 
79255 
80.60 
81-65 
B2e75 
33.255 
84655 
85265 
862.65 
87.70 
88265 
89.275 
90e75 
91.80 
9275 
93270 
94.290 
95.90 
96275 
97.2759 
98-295 
1900.05 
100.675 
101.95 
102.90 
104.200 
105209 
10595 


e©ee6 ee © © 
NQoYNono viv 


wry omNo— = 


SAL 


33.05€ 
332074 
33.096 
3302-03 
330131 
33-166 
332204 
332219 
Jo eee 
332239 
332244 
JSeiaue 
33-261 
332274 
333503 
33-329 
33-356 
me Foe ees, 
332404 
332430 
332452 
332472 
332484 
332496 
332519 
332545 
33-568 
332584 
332604 
33-617 
332634 
332652 
33-677 
332691 
33-709 
332724 
33-4734 
33-745 
332°756 
336475 
3327836 
33-790 
332803 
332814 
332826 
330837 
332844 
332853 
332860 
334856 
33-872 
Beis a a « 
332883 
33-2895 
332903 
332909 
332914 
332920 
332925 
332930 
332940 
332952 
332961 
ISVeGOT 
336952 
33e985S 
33.2990 
342004 
34.009 
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Teme 


—-1.352 
—-12¢346 
-1.337 
cae Gre Yaa A 
—-1.317 
-~1-301 
-1.233 
-1.2e280 
—16274 
-1.6271 
-1.22603 
-1.2260 
-1.2254 
-12246 
-~1.228 
-~1.217 
~1.205 
~1.2134 
~1-2165 
-1.158 
-1.2139 
“1.131 
-~1.2123 
~Je100 
-1.097 
-1.087 
-~1.0665 
-~1.049 
-1.032 
~1.022 
~1.012 
-0.933 
-0.973 
-0.961 
~0.943 
-0.934 
—-0.924 
—-0.915 
-0.903 
-0.2.8338 
~0.8834 
-0.879 
-0.8605 
—-0. 851 
~0.846 
-0.837 
-~0.827 
-~0.821 
-0.-815 
-0.809 
-0.805 
-0O.793 
—-0.792 
-0.780 
~O.774 
~O.774 
-0.7609 
-~0.7653 
-0.759 
-~O0e751 
~0.740 
~0.732 
—-0.2.721 
-0.716 
~0.708 
-0.704 
~0.696 
-90 e688 
-0.680 
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SI GMAT 


2Heb1Y9 
2642631 
262649 
262963 
262577 
26705 
264835 
262747 
262753 
262753 
262757 
200) t' GS 
2607S) 
262790 
262-814 
2626334 
262856 
262877 
26 23893 
262914 
262932 
260947 
26.957 
26-966 
260934 
272005 
27-021 
272035 
27-051 
2729051 
278075 
272088 
2721908 
272119 
27¢4 33 
272145 
2Tel S2 
27-161 
27 2169 
272134 
27TADS 
272196 
272206 
2ie2iS 
272224 
2 tesa e 
ohe 20 
272245 
272250 
2 heres 
272260 
270264 
272258 
CTT 
2702234 


.27 2288 


278292 
20 AaaT 
2 hele 
272394 
2 Mts l2 
2 esas 
2e7e329 
272333 
272345 
272347 
27 e.Ar51 
27 2362 
27.2365 
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1444.0 
1444.1 

1444.2 
1444.3 
1444.4 
1444.5 
1444.5 
1444.7 
1444.3 
1444.9 
1445-0 
1445e1 

1445.2 
1445.23 
1445.23 
144564 
1445-5 
1445.25 
1445-65 
1445-7 
1445.3 
1445.8 
1445.29 
1445e%9 
1446.9 
1446.0 
1446.61 

144622 
1446.2 
1446.2 
1446.3 
1446.3 
144624 
144625 
1446.5 
1446.6 
1446.7 
1446.7 
144628 
1446.8 
1446.9 
1447.9 
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34.2311 
342316 
342324 
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342348 
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342377 
342384 
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223-485 
224.95 
225-95 
226.95 
227290 
229405 
230210 
231.10 
231-95 
234600 
234215 
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236220 
237220 
238215 
239215 
240215 
241.230 
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244. 35 
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34.567 
34572 
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342596 
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34 e616 
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34 2630 
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34.637 
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34 2645 
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342692 
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39248 
39328 
394.8 
39528 
396.3 
39728 
39828 
399623 
400-8 
401.8 
402.8 
40368 
404.8 
4058 
406.8 
407.8 
408.8 


PRESS 


345270 
346280 
347.90 
343290 
349280 
350695 
35185 
353-00 
354.200 
355205 
355.95 
357200 
39-35 
359.215 
360.05 
361-05 
362.205 
363200 
364220 
365215 
sOooe 2) 
S67%15 
368-05 
369225 
37020 
371.235 
372420 
d= 
374.15 
375835 
276.30 
377230 
378245 
379240 
380.230 
281245 
382255 
3832490 
3B4235 
385250 
186.265 
387255 
Feta RoW $2 js) 
389265 
390265 
391-45 
392.260 
393.265 
394.590 
395-65 
396-75 
397.60 
398270 
399280 
400-85 
401-70 
402-70 
403280 
404.90 
405-85 
405.90 
407.90 
408.85 
409-280 
410290 
411.85 
412.90 
413.295 
415-00 


SAL 


34.817 
34.618 
34-2816 
34.2818 
34.818 
34818 
34.815 
34.821 
34.820 
342.822 
34.822 
342824 
342825 
342825 
34.825 
34.6828 
342825 
34.829 
3482S 
34.2830 
342331 
34-831 
34.833 
3242832 
34.2833 
34-2 833 
342234 
342834 
34.837 
342837 
34.835 
34.838 
34.837 
342836E 
34.2837 
34.838 
342839 


34.841 


34.2841 
34.6841 
342842 
34.843 
34 - B43 
342844 
342844 
34.845 
342844 
340 847 
34.2846 
34.847 
340847 
34.848 
340 84G 
34.847 
34 2849 
340 84S 
34.850 
34. 848 
342850 
34 2-349 
344845 
34.2852 
34.851 
342852 
34 2.849 
34.851 
34.851 
342854 
34.2853 


oD DDD DDD VU DNDN DDDNNVNVNNNNT VONTDNNVNNNN SF VN NNN NNO VSN ON VEVG GION VII GIIINIIO 


130 


NNRMUNMANMNNNNNANNMNNMNNNMNNN 


RODD ND NNO DPD Oe em me ee ee Pe pe et ee re 
Weert COOODONDDAAV PWR 


AD ADAANAND ADADANDA DAN AADAAAAANAAD DANDAADAAANDAAAAD AANA AAAAAAN A AADADADADAAANDAANAAAA 


Cee eet eevee eee ee & @ & 6 @ @ 


CO0D0COCCOOOCOOCOOD COCO C0O0C0Oo 


N 
N 
> 


02224 
02224 
02.225 
06227 
0.227 
02227 
eee? 
02.227 
02229 
0.228 
02229 
02229 
022390 
02230 
6 ai Wy | 
9-231 
Oven 
02232 
02.232 
Oe 23S 
Osea 3 
02235 
02234 
02234 
06235 
02234 
02235 
02235 
026237 
02.236 
0.235 
02235 
02.235 


io) 
N 
Ae) 
Ur 


SIGMAT 


272976 
2 OD Th a 
272976 
272978 
272977 
27206977 
27-978 
272930 
27-978 
27-2980 
272930 
2729832 
272933 
272982 
272932 
27.2935 
272986 
272936 
272985 
272986 
27.987 
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272989 
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2726991 
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27 e996 
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145665 
145665 
145665 
1456.5 
1456.5 
1456.6 
1456.6 
145606 
145606 
1456.7 
145667 
145667 
145667 
145667 
1456.8 
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434.25 
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436240 
437045 
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439-40 
440250 
441.30 
442.50 
443.60 
444250 
4454240 
446.65 
447265 
448045 
449.65 
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454.70 
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460075 
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1459.3 
1459.3 
1459.3 
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554.8 
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SSF 0-8 
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34.2876 
34-2874 
34.2877 
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34.2876 
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342875 
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34.2875 
34-877 
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34.2878 
34.877 
342875 
34.2879 
344876 
342877 
34.877 
34.878 
34.2878 
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34.2878 
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342879 
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34-2879 
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282020 
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232022 
28 2020 
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639245 
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643225 
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647.220 
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65240 
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654e35 
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342880 
34.2880 
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34.831 
342880 
34 «883 
34.883 
342883 
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25 eae 
250 392 
2526458 
23g. LS 
252628 
25 2698 
25 01f oO 
252821 
252838 
256929 
252963 
252935 
262022 
260e204G 
262092 
262136 
2 Oeek Pas 
260221 
2606254 
2640293 
262341 
26.381 
26 0418 
204448 
262473 
2603509 
264545 
269951 
26-618 
262650 
262.631 
2607f bie 
264734 
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1434.6 
1434.6 
1434.6 
1434.6 
1434.6 
1434.8 
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1435.20 
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1435.7 
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1435.9 
1436.1 
1436.2 
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63260 
hHoHe 60 
67260 
68265 
69259 
70.70 
7le7O 
T Belo 
73265 
742690 
75079 
76260 
Tages 
73280 
79290 
BO.85 
A1.e79 
B2e85 
83285 
24.90 
85495 
36290 
R7.95 
83.95 
90e00 
90290 
92605 
92¢95 
94.10 
94695 
96200 
97205 
98210 
99220 
1006.20 
1014.25 
102.210 
103-15 
104-430 
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126.65 
22 ELE LENG) 
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129.60 
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131.260 
132.65 
133,80 
134-270 
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330239 
33s. 2iGe 
I3eI0a 
332330 
350 368 
IZe4OE 
332434 
33244S 
332472 
33-491 
332510 
33-528 
332546 
3345790 
3305372 
332610 
332624 
3326364 
33 +GOE 
33-661 
33-673 
33.683 
332696 
BCS 2 
323-743 
334769 
334765 
33-2769 
33-772 
Soe mee 
330 ZF9 
333 £05 
33.788 
33-808 
322824 
332340 
33 e857 
33-862 
33-874 
334878 
3324393 
332894 
33-910 
332924 
330 9a 
332938 
332944 
33e95i 
3329650 
33-S96€ 
33-972 
332972 
336979 
33-987 
326994 
34.2000 
34.006 
34-2011 
34 2023 
34.2039 
342031 
34.042 
34.045 
34.047 
34.049 
34.055 
34.053 
34.056 
342075 
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-1.273 
—1.2256 
—~1.241 
—-1le221 
—-1.203 
~1.2185 
~ite164 
-~1.2£143 
-~1.2139 
—~1.2126 
—~1.112 
—-12097 
-1.2.077 
-~1.0606 
-1.2051 
-~1.040 
-~1.022 
~1.011 
-1.2002 
—-0-992 
-0.979 
-0.970 
-0.956 
—~0.933 
~0.909 
-0.2900 
-0.897 
-~9. 8956 
-~0.-895 
~0.892 
-0.883 
-0 2.837 
-—-0.3834 
—-04.882 
~0.883 
-~0.849 
-0.848 
-0.-38315 
~0.e 821 
~0. 82 3 
~0.807 
-02736 
-0.759 
—-0.793 
=—=O.2743 
~02744 
—-O0. 736 
-0.e729 
~O0 2724 
-~0.720 
~O.717 
~0.716 
-0.707 
-—-0 2.693 
~0. 694 
—-02691 
-0.687 
-0.631 
-~0.678 
-0.580 
-~0.666 
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~0.660 
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262314 
262340 
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262917 
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272056 
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1444.1 
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1444.7 
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1444.9 
1444.9 
1445.20 
1445.0 
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1445.1 
1445.1! 
1445el 
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144562 
1445.4 
1445.5 
1445.26 
1445.5 
1445.7 
1445.3 
1445.23 
1446.29 
1446.1 
1446.2 
1446.22 
1446.3 
1446 6.3 
1446.4 
1446 64 
144625 
1446.5 
1446.5 
1446.6 
1446.67 
1444.7 
1446.7 
1446.3 
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L35e75 
136275 
137.90 
138.80 
139.80 
140.290 
141.80 
142.75 
144.200 
144.95 
145295 
146.99 
1428.00 
148.285 
150205 
151-05 
151.95 
153.05 
153.95 
155, 10 
155295 
157.610 
158.15 
159-210 
160.225 
161-210 
162220 
163435 
164.10 
165e25 
165235 
167.240 
168.225 
169240 
170.225 
171240 
1722640 
1734.30 
174.30 
Li7i_ 5D 
176260 
LT aD 
178.59 
179.255 
180.240 
1814.45 
182255 
183.055 
184.55 
185255 
186.65 
187.265 
188-65 
139265 
190.70 
191.275 
192.90 
1943280 
1964.79 
195.95 
196.80 
137.90 
198-75 
199.90 
201-200 
201-90 
202.95 
203-95 
2042.85 
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342085 
24.092 
34.2093 
342100 
342110 
34.116 
342127 
34.133 
346141 
34.144 
342154 
34.2165 
342176 
34.184 
34.2189 
34.197 
34.205 
34eZ2i1 
342216 
342222 
244231 
344.244 
34-4252 
342257 
242266 
342271 
34.2273 
34.282 
34.287 
34. 301 
34,312 
3423274 
34.2331 
34.335 
34.334 
34.344 
34.350 
342.354 
34.360 
34-2371 
34-2331 
342380 
34.337 
34.392 
34.4902 
34.410 
342414 
34.2423 
34 2430 
34 043€ 
34.436 
34-6448 
34.6455 
34 6463 
342467 
34.2469 
34.477 
346487 
34.491 
34 6496 
342496 
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-0.-627 
-0.537 
~0.58S0 
-0.574 
-~0.567 
—-02543 
—-02536 
~0 e525 
-~0.517 
—Oed05 
-02.495 
~O6 475 
~0.469 
—~02466 
-02462 
-0e418 
—“02415 
-0.395 
~O sor? 
—~02372 
=O. S60 
-—02353 
—-90 e345 
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= O'e S1S 
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272444 
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272531 
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272548 
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2729558 
27 e307 
272569 
272570 
Safa ST 
272580 
27 2591 
2726500 
2726809 
272615 
272618 
2726617 
272623 
272628 
2 @ OS 
27 e635 
272644 
272652 
27 whit 
27le 656 
27-2660 
27 2668 
27e¢H74 
272678 
272834 
272690 
272694 
272693 
272702 
272708 
2P7e71G 
(2 6 Co SA 
272e719 
27.2724 
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272739 
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DEPTH ORES SAL TEMP SI GMAT SOUND 
2032-8 205-95 34.2553 D -O0e135 Cc EV ee SA 145164 
204-638 2907210 34.2556 D -0.2134 ¢ 272733 14515 
20528 298-05 34.557 D ~O0e132 C 270734 1451.5 
20668 209410 34.561 0D —-02126 C 272787 14515 
207248 210200 34.6596 9D -“OellYV C reall A foe B®) 1451.65 
20828 211.00 342573 D -O.e113.C 27e¢796 1451.6 
20928 212.210 342577 D -0.103'C 272798 1451.7 
21008 213% 10 342582 D -0.093 C 272802 1451.8 
21128 214.220 34.2588 D ~0.085 C 272806 1451.3 
21248 215215 34.2593 D -~0.079 C 27 e811 1451.69 
21358 216210 342597 D -0.073 C 27-814 1491.9 
21468 217210 34.601 0D -~0.0683 C 272316 1452.0 
215-8 218220 342606 D —-0.063 C 27 e820 1452.0 
21668 219230 34.2610 D -0.057 C Ov eee 3 $452 el 
217-8 220¢25 34.611 D 005.3% C 272324 1452.1 
218.28 2216430 34-€15 D -0.-050 C Pia Bet 1452 2 
219.28 aoe eS 34.2621 D ~0.043 C 27.2331 14522 
22028 223025 342623 D -0.039 C 27 0333 145222 
22168 224-230 34.2625 D ~0.-033 C OT SH 1452.43 
22228 225245 34.635 D -0.030 C 272-3841 1452-3 
22348 226045 342€35 D ~0.026 C 272842 1452 4 
22468 22s SO 34.2637 D ~Q02021 C 272843 145264 
22523 228. 30 34.642 D -0.013 C 27 0847 1452.5 
226008 229 245 34.2645 D -0.016 C 272849 1452.5 
227-8 20 3D 34.646 D ~0.012 C 272349 1452-5 
22628 231-40 34.650 D -0.009 C 27% 853 1452.6 
22928 ede e500 34.2653 D -0-007 C 276855 1452.5 
23028 233-260 34.656 D “0.2005 ¢ 27.857 14526 
231438 234250 34.659 PD 0.0 C 2728690 1452.7 
23268 235240 34.657 D 0-009 C 272858 1452.7 
23308 236250 34.661 D 0-011 C 27-2361 1452.7 
234.8 237050 34.665 D DietON ier 274364 1452.38 
Sae 8 238-60 342663 D Oe Dei, o 2703862 14528 
23668 239250 346664 D 0-026 C 272 362 1452.5 
237-8 240-60 34.670 D 9.030. < 272357 145229 
238-8 241250 324.676 DPD 0.035 £ 272871 1453-20 
23928 242265 34e¢676 D 0.039 C€ ed eto Til 1453-0 
24028 243470 342680 D 02.044 C 272874 14539 
241.3 244.80 34.634 D 0.045 C 272877 1453.1 
242-8 245265 342687 D 02050 C 272830 145361 
24303 246260 34.2690 D De Oer2, & 242882 145361 
244.23 247280 34.690 D 02054 C 2723832 1453-42 
24528 248.80 34.2693 P 06 0S5eC 272-884 i4@S3%2 
24628 249285 34.2695 D 0-059 C 272885 1453422 
24728 250-85 342696 D 02.061 C 27 23886 1453.3 
246863 251-80 34.698 YD 02.0653 C 272887 1453.3 
24928 252295 346699 D 0.066 C 272339 1453.3 
250-8 Be BD 342702 D 0-067 C 2%~ 391 1453.3 
24s» OY oe 254295 34.705 D 0.071 C ar 893 145364 
25209 Pets O 342704 49 O07 270892 14534 
253.8 256290 34%e711 DO OS 7. & 272897 1433535 
2542-8 258-200 34.712 D 0-081 C 272898 1453.5 
Vaohok Bo, 259200 342715 D 0.083 C 272900 1453.5 
2568 2760405 34.2716 D 0-085 C 272901 145325 
257-8 260-2 80 342718 D 0.088 C 27 2903 14535 
Volo he, 267-2400 342720 D 0-093 C 272904 1493.25 
eos 3 263205 34.724 D O.095¢C 272907 1453.7 
26028 264.410 34-727 D 02.097 C 272910 145367 
26148 255-200 34.731 D 0-102 C 27-912 1453-27 
262.8 265295 324.2734 D Oe105 C 272915 1453.8 
263.8 2 teal 34.734 D 06108 ¢ 272915 1453.3 
264.8 268e15 342739 0D Ostti es 270918 1453.8 
26508 269415 342743 D Oo114 C 276922 1453-9 
266.3 270-05 3426743 D OSL: © 27 2921 1453-9 
26728 et Lew 34-744 D O-120 € 27 e922 1453-9 
268-8 272205 342750 D OLS eh. € 272926 1454.20 
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27028 274215 342753 D 0e129 C 272929 1454.0 
271.3 27 Die oD 34.755 D 06134 C 27 e930 1454.1 
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28828 
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278-30 
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231.235 
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298.260 
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300e60 
301.280 
302.65 
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304.65 
305295 
306275 
307.275 
308-90 
309290 
310.90 
311.90 
312.80 
JTS 
314.95 
316.00 
317-205 
318.205 
319.210 
319-90 
Jie re) 
32210 
323220 
324.205 
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Jel eras 
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341445 
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244.65 
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34.759 
34.759 
34.762 
34-762 
346761 
34-764 
342767 
342766 
34.771 
346771 
346770 
340774 
34.776 
3446777 
34.777 
342780 
34.2782 
34.7832 
34.2783 
346785 
34. 786 
34.789 
342791 
342792 
342791 
34-791 
346792 
342793 
34.2795 
342794 
34279€ 
342798 
34-2800 
34.800 
34.2800 
34.801 
342802 
34-2805 
342805 
34.805 
342806 
34.2805 
340 207 
346807 
34.808 
342809 
342813 
342814 
34-2812 
34.813 
34.814 
344814 
34-2814 
3428315 
34.817 
34.2818 
34.6819 
342A2C 
34e821 
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3428?1 
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346 826 
242828 
342829 
34-830 
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TEMP 


02192 
0.191 
02192 
0.192 
02.193 
006194 
02.195 
0.196 
02197 
0.198 
0-197 
0.199 
0.200 
02.206 
Oe212 
Oo.217 
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02.203 
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OTs 91 
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272953 
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Oe TS 
oR A ae RTA 
272958 
Pe i a sae We A 
272957 
Zee 9S5 
27 2959 
2726961 
272959 
272961 
272962 
27 2964 
272954 
27 29564 
27-965 
2729456 
27 6368 
2729658 
272968 
272968 
272967 
272969 
272369 
272970 
272971 
2726974 
272974 
279 ¢9TS 
27 e974 
274974 
27 e974 
272975 
272976 
27 -Y76 
ate 3774, 
2%e978 
276979 
210980 
27 0982 
2729830 
27.2980 
272.979 
27.9381 
27 e982 
272935 
27 6986 
272986 
Zt FOS 
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1454.1 
1454.1 
1454.2 
1454.2 
1454.2 
1454.2 
1454.3 
1454.3 
1454.3 
1454.3 
1454 04 
1454.4 
1454 64 
1454 04 
1454.5 
1454.25 
1454.5 
1454.5 
1454.6 
1454.6 
1454 .6 
1454.6 
1454.7 
1454.7 
1454.7 
1454.7 
1454.7 
1454.8 
1454.3 
1454.8 
1454 .& 
1454.9 
1454.9 
1454.9 
1454.9 
1454.9 
1455 6,0 
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eesee 
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36528 
3666 8 
= One 
36628 
36908 
370.28 
Sitanyeaes 
Sic, 
373.8 
374.3 
37528 
37668 
Crane: 
Gory ol 
37923 
380.8 
328128 
38228 
38363 
384.8 
38508 
386.8 
SUSI te! 
388-8 
389.8 
39028 
391.8 
39268 
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ABSTRACT 


This note reviews briefly the present status of salinity usage and 


procedures in physical oceanography. In the very near 
Salinity definitions and formulations may be necessary 
introduction of a new equation of state for sea water. 


Some considerations which may be necessary in devising 
procedures. 
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THE PROBLEM 


As water is an extraordinarily good solvent, it is not surprising 
that the oceans, which have existed for aeons, have dissolved in them elements 
of which the earth is composed. In 1822 the chemist Marcet suggested, "For 
the ocean, having communication with every part of the earth through the 
rivers, all of which ultimately pour their waters into it; and soluble sub- 
stances, even such as are theoretically incompatible with each other, being 
almost in every instance capable of coexisting in solution, I could see no 
reason why the ocean should not be a general receptacle for all bodies which 
can be held in solution." Today, only about a dozen of the stable elements 
have not as yet been analyzed in seawater. Two elements were initially 
discovered in the marine environment: iodine and bromine (Goldberg 1975). 


This saltiness, or salinity, of sea water is used by physical 
oceanographers to estimate densities which enter their equations. Salinity 
being quasi-conservative is also used as a tracer. The physical oceanographic 
community is wrestling at the moment with a problem, having to do with pract- 
ical measurements of salinity and/or density in a standardized way toa 


precision of a few parts per million of the density of sea water 
(or of the order of 107% of the weight of dissolved chemicals). 


A recent publication of abundances of chemical elements dissolved 
in sea water is shown in Table l(a) (after Horne 1969). Salinity, the total 
of (inorganic) dissolved substances is obviously gravimetrically defined. 
Many of the dissolved substances are disassociated. The principal ions are 
shown in Table 1(b) (after Wilson (1975)). Because true salinity is difficult 
to measure, a measurable salinity was defined as "the weight of inorganic 
salts in one kilogramme of sea water when all bromides and iodides are 
replaced by an equivalent quantity of chlorides and all carbonates are replac- 
ed by an equivalent quantity of oxides"? and for convenience this was related 
to chlorinity by Forch et al (1902), in a slightly different way by Cox setiwal 
(1967) and to electrical conductivity in the definitions in the International 
Oceanographic Tables (UNESCO 1971). Lyman and Fleming (1940) in a re-examin- 
ation of Dittmar's (1884) and Knudsen's (1901) work defined a "sum of major 
ions" to represent sea water salinity although as they noted "as only the 
major constitutents have been discussed the so-called plant nutrients and 
heavy metals are lacking." The total solids in sea water have also recently 
been estimated by Millero et al (1976b). According to Fofonoff (1962, p 6) 
Lyman and Fleming (1940) also estimated the total salt content. The relation- 
Ships between these various estimates or approximations to the true salinity 
of sea water is given in Table 2. These relationships have recently been 
discussed by Tsurikova and Tsurikov (1971), Yerofeyev et al (1975), and 
Millero et al (1976b). 


Salinity of sea water influences various physical and chemical 
properties of water. Physical properties affected include solubility of gases 
such as oxygen (UNESCO 1973, Carpenter (1966), Murray and Riley (1969)), nitro- 
gen (Weiss (1970), Murray and Riley and Wilson (1969)), and argon (Weiss (1970), 
Douglas (1964, 1965)), isothermal compressibility (Lepple and Millero (1971), 
Wang and Millero (1973), Fine, Wang and Millero (1974)), thermal expansion 
(Bradshaw and Schleicher (1970), Caldwell and Tucker (1970), Fine, Wang and 
Millero (1974)), and specific heat (Millero et al (1973), Cox and Smith (1959), 


+ GRE quoted by Goldberg 1975 
By Sorensen (see Wallace, 1974, p. 144) 


Bromley et al (1967, 1970)). Also affected are the velocity of sound in sea 
water (Kroebel and Mahrt (1975), Kuwahara (1939), Wilson (1960), Del 

Grosso (1974 )), thermal conductivity (Castelli et al (1974)), freezing 
point (Fujino et al (1974), Doherty and Kester (1974)), boiling point eleva- 
tion (Stoughton and Lietzke (1967)), osmotic pressure (Robinson (1954)), 
vapour pressure lowering (Robinson (1954)), surface tension (Fleming and 
Revelle (1939)), viscosity (Korson et al (1969), Millero (1974a)), refractive 
index (Rusby (1967), Stanley (1971)), speed of light (Sager (1974)), electri- 
cal conductivity, (Thomas et al (1934), Reeburgh (1965), Cox et al (1967), 
Brown and Allentoft (1966), Bradshaw and Schleicher (1965), Kozlovskaya et 

al (1974), Janz and Singer (1975)), and density (Forch et al (1902), 

Thompson and Wirth (1931), Bein et al (1935), Cox et al (1970), Kremling (1972), 
Millero and Lepple (1973), Millero et al (1976a)). The salinity affects 
chemical properties of course, including chlorinity, a measure of the total 
halide content which is "related to a property of sea water that in some way 
involves the sum of that property contributed by all the dissolved substances" 
(Carritt (1963)). 


The practical problem arises because the measurements made to 
estimate the true salinity are measuring slightly different parameters of the 
true salinity. If the constituents of sea water were everywhere in the same 
proportion, at all times, these relationships could be sorted out once and 
for all. However the constitutients of sea water vary in space and, locally 
at least, perhaps in time (Millero et al (1976a), Kremling (1976 personal 
communication). Measurements are now becoming so precise that these differ- 
ences are important. This is particularly so in the case of salinity measure- 
ments for use in computing density, the parameter of great interest to 
physical oceanographers. 


This note briefly reviews the history of the ‘salinity concept', 
notes the facts as presently understood, and outlines present oceanographic 
procedures, for measuring or estimating sea water salinity and density. 


THE PAST 


The recent text, "The development of the Chlorinity-Salinity Concept 
in Oceanography" by Wallace (1974) traces the increasingly sophisticated ideas 
and techniques which by the end of the nineteenth century had resulted in 
values and concepts of solutes in the oceans many of which are still current. 
Wallace quotes Aristotle who was aware of many qualities of sea water as 
they differed from those of fresh water, but was unable to answer the conun- 
drum; why is the sea salty? If the rivers brought the salt why are they not 
salty? As with other subjects, valid ideas did not progress beyond Aristotle's 
hypotheses for hundreds of years. Robert Boyle in the 17th century in 
"Observations and Experiments on the Saltiness of the Sea" cleared up 
Aristotle's cloudy ideas by attributing the sea waters' salt content to that 
dissolved from the rocks of the earth's surface. 


In the work of the 18th century Swedish chemist, T. O. Bergman are 
found the embryos of present techniques which precipitate sea salts. Most 
chemists hitherto had evaporated (or distilled off) the water, with downgrad- 
ing of quantitative accuracy. Marcet in 1819 made the first suggestion of 


the relative constancy of the composition of sea water. The great French 
chemist, J. L. Guy-Lussac, entered the field of sea water analysis briefly 
and decided, on the basis of inadequate data, that the "salinity variation in 
the open ocean (Atlantic) is small, if salinity is not the same everywhere." * 


Between 1843 and 1865 the Danish chemist, J. G. Forchhammer publish- 
ed several milestone papers on the composition of sea water. His techniques 
were gravimetric, he did not use the evaporation method. He used data from 
all over the world, and compared his results for these different waters. 
Forchhammer introduced the word 'salinity'. He believed that the overall 
salinity of the open ocean was more or less constant. Endorsing the concept 
of constancy of proportionality he proposed "an analysis scheme in which the 
quantity of chlorine was determined for every sample by titration, and from 
that the quantity of salt deduced by multiplication with the determined 
coefficient 1.812 (relating chlorinity to salinity)."° The modern tone of this 
quotation is very evident. 


In the years 1873-1876 H.M.S. Challenger sailed almost 69,000 miles 
about the world making oceanographic observations. Seventy-seven salinity 
samples were collected from various depths. They were analyzed by W. Dittmar, 
in "the most extensive sea water analysis performed before, or since". 
Dittmar's analysis used Forchhammer's analysis scheme with the Volhard exten- 
sion. Dittmar believed his results indicated the percentage composition of 
the dissolved material is almost the same (in the Challenger samples) , al- 
though his analysis was precise enough to lead him to believe that the pro- 
portion of lime increases with depth. As for the 'constant' relating of 
salinity to chlorinity Dittmar's analysis of the Challenger samples gave a 
value of 1.8058. Dittmar recommended estimating the total solids in this way. 
At almost the same time H. Tornoe analyzed samples from the Norwegian North 
Atlantic Expedition of 1876-1878. His procedures were largely the same as 
those of Dittmar. Tornoe estimated coefficients of chlorine (amount of salt/ 
amount of chlorine) and of specific gravity (amount of salt/sppecific gravity-1)). 


The concepts noted above were generally accepted by the late nine- 
teenth century but the valuesof the coefficients of chlorine and specific 
gravity were uncertain. Meetings were called in Stockholm in 1899, and in 
Christiania (Oslo) in 1901 to standardize the manner by which chlorine in sea 
water should be determined and to standardize the values of the coefficients 
noted above. Chosen to resolve these matters was Martin Knudsen. The studies 
consisted of four parts. Twenty-four samples of sea water were available, in 
which the waters around northern Europe were much over-represented but which 
attempted to cover a wide range of salinity values. Chlorine content of the 
samples was determined by titration using the Mohr method by the Swedish 
chemist, S. P. L. Sorensen and graduate students. Sorensen determined the 
sample salinities gravimetrically by evaporation techniques with allowances 
for its imperfections. The equation relating salinity and chlorinity (S = 
1.805 Cl + 0.030) was based on nine samples from these studies. Knudsen 
determined the specific weights of the samples. C. Forch determined the 
volume expansion of sea water. In a remarkably short time the results of these 
studies were published in the famous "Hydrographical Tables", of 1901 relating 
chlorinity, salinity and density of sea water. These tables have been in use 
for seventy years. Although hurriedly obtained (Knudsen mentioned that some 
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precision in the chlorine determinations had been sacrificed because of the 
pressure of time), the results have stood the test of time very well. The 
main fault in the studies, perhaps, is the non-representative and too-small 
sample of sea water considered. 


As noted by Cox (1963) the work of Knudsen et al was so well accepted 
that only relatively minor changes have been made in the Knudsen titration 
procedures; the introduction of mechanical stirrers, a fluorescein instead of 
a Mohr's potassium chlorate indicator, and electrometric end-point apparatus. 

A change to the definition of chlorinity was introduced to tie the value to 
the atomic weight of silver (Jacobsen and Knudsen 1940). An attempt by Guntz 
and Kocher (1952) to improve the actual salinity determination by addition of 
a weighed excess of sodium fluoride before evaporation was pursued by Morris 
and Riley (1964) with indifferent results. 


During the present century precision attainable by physical measure- 
ments improved markedly. Since 1930 and particularly since 1955 salinity 
determination by measuring the electrical conductivity of sea water has come 
into prominence until at present (1975) many more determinations of salinity 
are made by the conductivity measurements than by chemical titrations. From 
the development of crude laboratory salinometers after 1930 (Wenner, Smith 
and Soule) have come the convenient laboratory salinometers of the present 
which can give highly reproducible results. As noted by Cox (1963) 
even the earlier models of these salinometers were capable of giving more 
reproducible results than chemical titrations (particularly at sea). 


Since the great advances in electronics which began after the intro- 
duction of solid state devices in the 1950's, instruments measuring electrical 
conductivity, temperature and pressure, in-situ, have become increasingly 
reliable. The in-situ instruments face the handicap of being forced to oper- 
ate in sea water at high pressures. The latest instruments (Guildline #8100 
(1975)) are almost as sensitive as the best laboratory salinometers but 
because of the operating environment are rated by the manufacturer as giving 
an accuracy of about 0.01°/,, in salinity. The practical advantages of making 
measurements by in situ devices are that quasi-continuous vertical, horizontal 
or porpoising measurements are possible. Because of the logistics involved 
the number and continuity of salinity measurements made from water samples 
is quite limited compared to measurements from in situ devices. 


Use of electrical conductivity devices in situ requires adequate 
knowledge of the relationship between salinity, temperature, electrical 
conductivity and pressure over the ranges encountered in the ocean. As noted 
by Montgomery (1958) 75 percent of ocean water has 0< T¥¢ 6°C, 34¢ capi bee hh ay ater 
although the total sea water range is -2¢ T£ 36°C, and O<s<$44°/,.. Leroy 
(1969) has indicated how quickly the temperature and salinity ranges narrow 
with increasing depth (or pressure). In the author's mind there is need to 
organize this material as background to the assembling of basic data for 
possible new salinity formulations. 


Although emphasis to date has been on chlorinity and electrical 
conductivity techniques to estimate salinity, other approaches are possible, 
perhaps through the speed of sound measurements (Gytre, personal communication). 
Indeed salinometers using salinity effects upon the refractive index are 


commerically available (American Optical Corp. Buffalo, N. Y., Endeco, Marion, 
Mass.). Consideration of the relationship between salinity and physical 
parameters for which measurements may be possible suggests that other techni- 
ques for salinity investigations may eventually be available. The size of 
salinity effects on selected seawater parameters roughly shown by the values 
of the first terms in an expansion around 35°/.,, 15°C, 0 db are given in 
Table 3. These values vary over the range of variables, but Table 3 does 
indicate that other measurements may eventually be used to estimate sea water 
salinity. Of course the possibility of development of completely different 
techniques is always present. However at present the estimation of salinity 
by measurement of electrical conductivity, and, as necessary, temperature and 
pressure, is pre-eminent. 


THE PRESENT 


The method to obtain salinity most widely used at this time is to 
measure conductivity of sea water. For in-situ measurements concurrent 
recording of temperature and pressure are also necessary, as may be seen from 
the conductivity data in Table 3. The data base from which procedures for 
salinity calculations are developed should be a fourth dimensional matrix from 
which by mathematical fitting techniques we obtain S = f(C,T,P). The 
requirement for the data points is that their experimental errors are small, 
and that the points are dense enough and extensive enough. The definitions 
and conventions used for S, C, T, P must be unambiguous. Because relative 
values are more easily and accurately determined than absolute values the 
absolute conductivity values are in practice replaced by electroconductivity 
values relative to that of some standard. 


The standard, universal at present, is "standard" sea water either 
Copenhagen or Russian. These standard sea waters are gathered from near-sur- 
face layers in mid-ocean, carefully treated and stored in special glass 
ampoules. The chlorinity of each batch or series is marked on each ampoule. 
The salinity is obtained by the chlorinity-salinity relationships of Knudsen 
(Forch et al (1902)) or the 1971 UNESCO relationship, which agree at S = 35°/,, 


The question of the electrical conductivity of standard sea water as 
related to salinity determined by chlorinity has been investigated by Park 
(1964) and by Selifonova et al (1973) (as reported by Yerofeyev et al (1975)). 
The latter investigation upon 53 batches of Soviet standard sea water with 
storage times up to 16 years showed a maximum deviation between salinity 
calculated from chlorinity and salinity calculated from conductivity of 0.010°/,,. 
Two other batches had discrepancies of 0.008-0.009°/,,, the rest less than 
0.006°/,,- Park over a series of Copenhagen standard sea water batches from 
Py (1937) to P (1962) found discrepancies between chlorinity-derived 
and conductivity-derived salinities of up to 0.017°/,,. His results showed 
a mean deviation of +0.004°/,, and a root mean square deviation about the 
mean of 0.005°/,,. Park's data showed a variation in the discrepancies 
with the various batches. Discrepancies between the different batches of 
Copenhagen standard sea water since the end of Park's series (1962) are 


presently under investigation (Poisson, Dauphinee, Culkin, Millero, private 
communication) and results from these investigations may well lead to tighter 
control of all aspects of standard sea water. 


The question of the stability of these standards has been investigat- 
ed by Park (1964). They suffer no degradation during storage over years. 
Prolonged intensive freezing of standard sea water can result in irreversible 
chemical changes which may cause a lowering of conductivity-measured salinities 
of -0.02°/,, (R.- A. Lake, personal communication). 


At present calculation practice tends to evaluate S = S(Ronp/t Pd in 
steps as follows: 


) = Ss" (8 ,T) 
Cc 
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The term R_ is evaluated from data of Bradshaw and Schleicher (1965) and 
because an’ estimate of S is necessary, iteration may be required. Bennett 
(1976) and Walker and Chapman (1973) are of the opinion that this data base 
needs broadening, since it covers a salinity range of only 31-39°/,,. The 
term R_, containing most of the variation of conductivity with temperature is 
usually evaluated from the data of Brown and Allentoft (1966). 


The expression for S' is evaluated from data of Brown & Allentoft 
(1966) or Cox et al (1967). These data sets are in agreement (Cox et al (1967), 
Bennett (1976)), although experimental procedures differed and the data of 
Cox et al (1967) is restricted in coverage. The experimental differences 
included the method of dilution of S = 35°/,, sea water, Brown and Allentoft 
using distilled water, Cox et al natural sea waters. These data bases are 
undergoing intensive examination at the moment (Dauphinee, personal communi- 
cation) and it may be they will have to be replaced in part at least. 


As a historical note we summarize five more formulations for calcula- 
ting salinity from present data, while recognizing that they and 
all others may well be obsolete very shortly. The data bases upon which pre- 
sent formulations rest were discussed in Walker and Chapman (1973) amongst 
others, and a brief summary is given in Table 4. The data of Millero et al 
(1976b) are not elaborategin the same detail as data of Brown and Allentoft 
(1966) or Cox et al (1967). 


Working equations relating salinity to conductivity, temperature 
and pressure were reviewed by Greenberg (1972), Walker and Chapman (1973), 
and Yerofeyev et al (1975). Recent publications by Ribe and Howe (1975), 


Fofonoff et al (1974), Millero et al (1976b) are examples of rather elaborate 
fits. The recent note of Bennett (1976) provides working equations allowing 
use of a small computer for data processing. A routine SALINI, coded in 
England is also included. 


The five formulations were compared in the same manner as was done 
with other formulations in Walker and Chapman (1973). The claims for 
accuracy and ranges of validity of the formulations are given in Table 5. 

The formulae were first tested against the International Oceanographic Tables 
(UONBScCOSt9/ 1), acer = [5°C. Pp = O-dbe” Values of 5 = (OE CREST 00 9408 Hehe RO) 
taken from the tables were entered into the Pope tse to give the results 
Shown in Table 6. Exactly the same procedure was followed using values of~ 
R15 interpolated from Table 21 in Brown and Allentoft (1966) and the results 
are shown in Table 7, For SALINI the value provided for C(35,15,0) was 
42.896 mmho/cm. The temperatures used in all data refer to the IPTS-48 scale 
(Comité International des Poid et Mesures (1969)). Bennett's formulations 
use the IPTS-68 temperature scale so before comparison data temperatures 
were adjusted by his relationship 


2 “6 
Teg = Tag (Omg. 2) it Tyg SG She a ae 


as was his value of 


G.357,25° Cee, 20)? = 1.000138 C(35,15°C T QO). 


68 48’ 
Fofonoff et al apparently, if using Tgég, convert before calculating salinity 
by the relationship 
—6 
= + 3 = 
Tag Teg 4.4 x 10 Tog (100 Teg) 


as does the routine SALINI using 


2 -6 

Tig = Teg (1.000488) - Tog (5-8 x 10 /) 
For Ribe and Howe and Millero et al the scale T-48 was used (which may be 
unfair to Millero et al). The RIBE-HOWE formulation is similar to their 


previous equation, but incorporates a correction for salinities below 20°/,,. 


For a coarse test of the fit of the formulae to Brown and Allentofts' 
data and UNESCO Tables, comparisons at a wide range of temperatures and at 
both atmospheric and elevated pressures were made in the following manner. 
From Brown and Allentofts' tables of experimental data values of €(S,T,0)/ 
C(35,T,0) were found directly. Values of salinity corresponding to values in 
Brown and Allentofts' Table 23 were found by interpolation in their Table 21. 
Values at T = -1l, -2°C were found by extrapolation using a Gaussian routine 
supplied with the HP 9100 desk calculator. These were then multiplied by the 
factor C€(35,T,0)/C(35,15,0) from Brown and Allentofts' Table 24 to give ae = 
C(S,T.0)/C (35.,.15,Q).. ) These values sor R16 were then fed back into each 
formulation. Tables of differences between experimental data and the salini- 
ties calculated from the formulae are shown in parts (a) of Tables 8 to 12. 
For parts (b), (c), (d) of these tables the input data have been adjusted to 
pressures of 1000 db, 2000 db, and 5000 db, respectively, using equation (1) 
of Bradshaw and Schleicher (op.cit.). Tables 13 to 17 are similar compari- 
sons with the UNESCO Tables. In this case the ratio C(S.T.0)/C(35,T,0) from 
the tables was multiplied by the experimental factors C(35,T,0)/C(35,15,0) 
from Brown and Allentofts' Table 24. As MILLERO contains no pressure depend- 
ence Bradshaw and Schleicher's equations were used in Tables 9 and 14 for 
elevated pressures. (Walker and Chapman, 1973). 


During examination of these tables, a number of points must be kept 
in mind. The values at temperatures colder than 0°C are fictitious at lower 
salinities and include small effects due to the method of extrapolation. 

Since Bradshaw and Schleicher's pressure effect data is valid only over a 
salinity range from 31 to 39°/,,, values elsewhere given by their equations 
are extrapolations. Therefore the tables at elevated pressures outside this 
salinity range noted merely indicate whether or not the different formulations 
of the pressure effects extrapolate in the same way as does the equation of 
Bradshaw and Schleicher. Also, as noted above the natural range of salinities 
and temperatures at elevated pressures are much smaller than those shown in 
the tables. Again since the FOFONOFF formulation uses the International 
Oceanographic Table values and Bradshaw and Schleicher's (1965) pressure 
effect equations directly, departure from values of 0.000 in Table 16 at any 
depth implies lack of precision in the convergence in calculation of the 
pressure effects, or in the input data. 


The formulations MILLERO (and from Walker and Chapman (1973)), 
PERKIN-WALKER and BROWN are fitted to sea water corresponding to standard 
(or mid-ocean) sea water evaporated or diluted by distilled water while the 
others better fit the type of sea water used by Cox et al (1967) to prepare 
material for the International Oceanographic Tables. It may be noted that 
in these comparisons and also in Walker and Chapman (1973), the standards 
are the data of Brown and Allentoft (1966) and the International Oceanographic 
Table material, which is only a fit to data of Cox et al (1967). The main 
differences between the two data sets due to the different methods of specify- 
ing salinity are seen in Table 7, for example in the comparison of FOFONOFF 
which fits the International Oceanographic Table values exactly with the 
values of Brown and Allentoft. In addition to this major difference there 
are other smaller differences due to experimental error and procedures which 
have been discussed by Cox et al (1967) and Walker and Chapman (1973). 


Dr. T. M. Dauphinee of Canada's National Research Council, Ottawa, 
had found (personal communication) that corrections of size to 0.02°/,, should 
be added to extrapolations from Brown and Allentofts' data (1966) to temper- 
ature below 0°C. Dr. Dauphinee is at present extending his study, and it may 
well be that his results will change to an important degree the two data 
bases and render the formulations discussed hitherto obsolete. However, the 
crude comparisons made here indicate (vide Bennett (1976)), that even compact 
formulations should have errors of fit to the appropriate data base of size 
not greater than 0.004°/,, r.m.s. The different formulations are listed after 
Table 17. The Fortran coding is not necessarily the most efficient, but is 
laid out for easy comparison with equations in the original papers. 


Although this is slightly aside from the theme of this note, the 
reports of Fofonoff et al (1974), Roden and Irish (1975), Bonnot (1971) and 
Goulet and Culverhouse (1972), Lewis and Sudar (1972), and Federov and 
Prokhorov (1972) indicate that errors from improper operation and standard- 
ization of a CTD system may be much more important than relationships between 
salinity and conductivity. All aspects of the system operation, both static, 
and in the case of moving in situ instrumentation, dynamic calibrations must 
be considered, also data transmission, data sampling, data logging. Incident- 
ally it has proved possible to measure the time constants of electrode-type 
systems rather simply (Walker 1972) at least for near surface pressures. With 
improved in situ instrumentation this is probably necessary only for some 
unusual configuration, or one changed from the manufacturer's standard. 


The main impetus for developing a standard formulation at this time 
(apart from tidying up the messy plethora of miscellaneous formulations) arises 
from recent investigations into the equation of state of seawater. 


The standard equation of state, and formulations for density, or more 
accurately specific volume, again were derived near the turn of the century. 
As described by Fofonoff and Bryden (1975) the o)data of Knudsen, the thermal 
expansion data of Forch et al, (1902) were used to produce values of the 
specific gravity of sea water over a range of temperature and salinity (or 
chlorinity) at atmospheric pressure. These were later combined with the 
compressibility data of Ekman (1908) to provide specific gravity values at 
elevated pressures. 


Other more recent measurements or estimates of sea water density or 
specific gravity made in various ways include work by Wilson and Bradley (1968), 
Thompson and Wirth (1931), Bein et al (1935). More recently Kremling (1972) 
using a vibrating densiometer, and Cox et al (1970) using a sinker, determined 
the specific gravity of natural sea waters, and concluded that the values in the 
Hydrographical Tables of Knudsen et al (1901) were too low by about 0.010 ing. 
Fofonoff and Bryden (1975) carried out a mathematical exercise on edited data 
from Knudsen (1901), Cox et al (1970) and Kremling (1972) and the mathematical 
expressions that these authors had fitted to their data. They came up with no 
systematic differences between the edited data sets, but concluded that the 
data sets were inadequate for salinities less than 10°/,,, and for temperatures 
below O°C and above 25°C. 


The most active workers currently investigating the equation of state 
for sea water are at the Rosenstiel School of Marine and Atmospheric Science, 
University of Miami, Chen and Millero (1975), Emmet and Millero (1974, 1975), 
Fine et al (1974), Lepple and Millero (1971), Millero, (1967a, 1967b, 1973a, 
Ioyobaglop4es 19/4), 4191 4e.1t01>a, J9i>D, Lotoc, 19/50), Millero et al (19735, 
1975, 1976a, 1976b), Millero and Lepple (1973)). As may be guessed their out- 
put is huge. The kernel of their output, for the purpose of this section is 
contained in Millero et al (1976b). In this paper the relative density of a 
large number of samples of diluted (with distilled water) or evaporated standard 
sea water was obtained by magnetic float, or by suspension balance techniques. 
The data covered a wide range of temperature and salinity at atmospheric 
pressure. The results included comparisons with the other data noted above. 

It was concluded that mid-ocean waters behaved like standard sea water evaporat- 
ed or diluted with distilled water, but that coastal or inland sea waters 
behaved differently from mid-ocean sea water and needed equations of the 
Knudsen form, although A and B are not necessarily constant. 


S =A + B(Cl) 


This point was amplified in Millero et al (1976a) where it was concluded "at 
the same dissolved solid concentrations the physical-chemical properties of 
rivers, lakes, seas and estuaries are equal to those of sea water diluted with 
pure water." Further evidence is found in Kremling and Millero (1975) investi- 
gating the density of Baltic Sea waters. Again the statement is made that "the 
densities of a natural estuary are equal to those of sea water diluted with 
pure water if they are compared at the same (true) salinity." 
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The density equations developed by Millero and his group incorporated 
salinity in the form of S = 35°/,, sea water diluted with distilled water (or 
evaporated). If the equation of state relationships developed by this group 
are adapted as standard (Grasshoff 1976) then there is benefit considering (a 
practical) salinity defined in this way to define relationships with measured 
parameters of sea water. 


POSSIBILITIES 


There is the question; whether the present situation of a gravimetri- 
cally-based definition of true or total salinity accompanied by a working 
approximation which can be related to measurements, chemical, physical or other, 
is to continue. The form of the working approximation must be decided, whether 
it is to remain the "dry residue" salinity (S) of Sorensen or something else. 


There appear to be several standards which may be used in laboratories, 
to which sea water samples may be compared, and also for which working mathe- 
matical relationships between the practical salinity and measured variables 
are to be defined. 


A purely chemical standard, a solution of KCl or NaCl has the great 
advantage of being reproducible but in many respects is distantly related to 
the complex nature of natural sea waters. The opposite approach is that embod- 
ied in the data of Cox et al (1967). Their standard was ocean water, diluted 
by low salinity ocean water (although in some small part also by distilled 
water for Rp calculations) for low salinity samples and using natural (Red Sea 
and English Channel) sea waters for high salinity samples. Data obtained in 
this way certainly applies to the real ocean, to a degree depending upon the 
representativeness of the samples used. The disadvantage is that standard may 
be hard to reproduce, particularly if the composition of some water is changing 
(vide Kremling, personal communication and Millero et al, (1976a) re the Baltic). 
A third alternative is to use as a standard, sea water from mid-oceans (where 
pollution and change might be expected to be minimal) evaporated, and diluted 
with distilled water. This is of course, as noted above, the method used as 
base for data of Brown and Allentoft, and by Millero's group in developing their 
equations of state. This standard should be more reproducible than that used 
by Cox et al (1967) while retaining the salt balance of natural ocean water. 
Reproducibility will have to be paid for by spatial and possibly temporal varia- 
tions in the coefficients relating salinities to measured quantities. 

Some indication of these variations in sea water composition are given by 
Culkin and Cox (1966), Sagi (1969), Tsunogai et al (1968), Carpenter and 
Manella (1973), Brewer and Bradshaw (1975), Kremling and Millero (1975), 
Yerofeyev et al (1975), Sugiura (1967), and Conners 

and Kester (1974). The latter authors estimated that (1) conductivity can be 
related to salinity to no better than 0.006°/,, in the open ocean and in river- 
diluted nearshore areas to 0.007°/,, (Amazon) and 0.054°/,, (Rio Grande), (2) 
chlorinity .can be related to salinity no better than 0.014°/,, in the open 
ocean, and in river-diluted nearshore areas to 0.009°/,, (Amazon) and 0.08°/,, 
(Rio Grande), (3) the C-Cl-S relationships are apt to break down completely in 
enclosed or semi-enclosed basins such as the Red Sea Brine pockets. 


On the whole it seems that the working procedures for relating measured 
quantities to S (or other definition) should be similar to those now used. A 
standard open-ocean surface water of known isotopic and chemical composition 


Li 


should be chosen. At a standard temperature, (IPTS-68 scale 15°C, 20°C, or 
25°C) and atmospheric pressure the relative electroconductivity (Ry5, R20" R25) 
of the standard should be cross-checked to a standard chemical solution. The 
chlorinity should be measured. The salinity should be calculated. The 
relative/absolute density should be measured. To a stated accuracy these values 
should be marked on every ampoule of standard sea water. This will be an 
arduous task even more so than in the past. Substandard sea water for opera~- 
tional standardizations should be prepared from standard sea water diluted 

with distilled water of appropriate type or evaporated in an approved manner. 


Practical calculations of salinity from electroconductivity measure- 
ments will, then, need a sea water standard, with conductivity, chlorinity and 
perhaps density/specific gravity specified. Substandards will be prepared 
from this sea water by dilution with distilled water or evaporation. Salinity 
may be calculated from temperature and electroconductivity measurements by 
formulations based on data of Brown and Allentoft or a suitable similar body 
of new data if experiments presently underway so indicate. The effects of 
pressure on electroconductivity may be calculated from data of the type in 
Bradshaw and Schleichers' report expanded to cover all temperature, conductiv- 


ity and pressure combinations of practical importance. Static calibrations of 
in situ sondes will consist of comparison of water sample salinities and in situ 


temperatures with calculations from sonde measurements. Dynamic calibrations of 
(whole) in situ systems are necessary for each system change. 


If changes are to be made in practical working definitions of 
specific gravity and salinity, as they have recently been in temperature the 
question arises of possible recalculation of data incorporating previous 
definitions. This will necessitate inverting previous calculations and 
recomputation by the new formulations. The alternative is to treat all data 
in the banks as having an accuracy only as great as some function of the 
difference between old and new formulations. These alternatives should be 
considered when new definitions have been agreed upon. 


PROCEDURES 


In the near future a number of decisions will be necessary, subject 
one hopes to the principles outlined earlier. These decisions include: 


(a) The form of salinity definitions falling out of probable 
adoption of a new equation of state for sea water, 


(b) Salinity standards stressing error limits and reproducibility. 


(c) Delineation of ranges of parameters of sea water of general 
interest, with special cases of possibly less general interest. 


(ad) Assemblage of adequate body of standard basic data for sea 
water which embodies earlier decisions and gives interrelation- 
ships between sea water parameters. 


(e) Uniform procedures for calculating salinities from electro- 
conductivity of sea water stressing universality, convenience, 


and error limits. 


(£) Procedures for updating material in archives. 
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TABLES 


(a) The abundances of the chemical elements found in sea water (after 
Horne 1969). 


(b) Concentrations of major ions in sea water (after Wilson 1975). 


Definitions or estimates of salinity and relationships between them. "S" 
is 'dry residue' salinity, ¢% is sum of major ions, Tn is "total ‘solads’, 
S. is “total salinity’. 


Values of the partial derivations around 35°/,,, 15°C, 0 db of the various 
parameters of sea water affected by salinity (after Riley and Skirrow 
(1975) Appendix). 


Data bases for estimating sea water salinity from conductivity measurements 
(after Walker and Chapman (1973) in part). 


Notes on empirical relationships giving salinity as a function of electri- 
cal conductivity, temperature and pressure. 


UNESCO Table salinity values in parts per thousand minus those calculated 
from formulae, temperature 15°C (IPTS 1948), Pressure O db. 


Brown-Allentoft average experimental salinity in parts per thousand minus 
those calculated from formulae temperature 15°C (IPTS 1948), pressure O db. 


Brown-Allentoft salinity values minus values by BENNETT (1976) (a) O db 
(6) 1000 db (c) 2000 dbv+(ayY¥v5000' db. 


Brown-Allentfot salinity values minus values by MILLERO et al (1976b). 
(ay 0 db (b) 000 dbve“e) 2000°db (d) 5600 db. 


Brown-Allentoft salinity values minus values by RIBE-HOWE (1975). (a) 0 db 
(6) 100 db (c) 2000 dbvV4d)* 5000 db. 


Brown-Allentoft salinity values minus values by FOFONOFF et al (1974). 
(aj? 0 db) (5) 10009 db “e)'" 2000* db’ “d) “S000 db. 


Brown-Allentoft salinity values minus values by SALINI (a) 0O db _ (b) 
O00 db “(e)), 2000%dby.\ (a) “S000 db. 


International Oceanographic Tables salinity values minus values by BENNETT 
(1976). (a) 0 db. 4(6)GG2000 db (c)  2000idb° “Mdaywr5000 db: 


International Oceanographic Tables salinity values minus values by MILLERO 
et ai (1976a); (a) 2@ db” (b) 1000 db (c) 2000>db? (d) 5000 db. 


International Oceanographic Tables salinity values minus values by RIBE- 
HOWE (1975). (a) Odb (b) 1000 db (c) 2000 db (d) 5000 db. 


International Oceanographic Tables salinity values minus values by FOFONOFF 
Sea (O7A)R8" (6949) db© (5) 2000 db'"4(c)*™2000"'db’« (d) 5000 db. 
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17. International Oceanographic Tables salinity minus values by SALINI (aj) Orda 
(b) 1000 db (c) 2000 db (d) 5000 db. 
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The abundances of the chemical elements found in sea water (after 


* Recent reported 


values lie between 0.06612 and 


TABLE 1 (a) 

Horne 1969). 

Element Chemical Form ppm Element 
Ag AgCl,~ 0.0003 Mg 
Al 0.01 Mn 
Ar Ar 0.6 Mo 
As AsO, H2~ 0.003 N 
Au AuCl, 0.000011 Na 
B B(OH) 3 4.6 Nb 
Ba Batt 0.03 Ne 
Be 0.0000006 Ni 
Bi OZ000017 ~O 
Br Br (aus ye Pp 
e Co,H™,ceganic Cc -"~2e Pa 
Ca ca2t 400 Pb 
ca ca2t 0.00011 Ra 
Ce 0.0004 Rb 
Cl eu le 19000 Rn 
Co Co2t 0.00027 S 
Cr 0.00005 Sb 
Cs Cst 0.0005 Sc 
Cu Cu2t 0.003 Se 
F F le: si 
Fe Fe (OH) 3 0.01 sn 
Ga 0.00003 Sr 
Ge Ge (OH) 0.00007 Ta 
H H,O 108000 Th 
He He 0.0000069 Ti 
Hf <0.000008 Tl 
Hg HgC Lu? 0.00003 U 
I ToT, 0.06 V 
In <0.02 W 
K Kt 380 Xe 
Kr Kr 0.0025 Y 
La 0.000012 Zn 
ep Lie 0.18 Zr 

TABLE 1(b) 

Ion gikgeat S = 35°/be 
ey boa 19.354 
SO4 a ja 
Br7 0.0673 
ae 0.0013 
B 0.0045 
Nat 10.77 
Mg 2* 1.290 
Ca2t 074121 
KT 0.399 
Sr 2t 0.0079 


Chemical Form 
a+ 


M 
ote 


Mn 
MoO, 2 


; - + 
Organic es »NHy 


Na 


Si (OH), 
sr2* 


Tit 


UOz (CO3) 3° 


Gig © ° . Clba 
1350. 
0.002 
0.01 
0.5 
10500 
0.00001 
0.00014 
0.0054 
857000 
0.07 
axio™ 
0.00003 
6x10. 
ep ble 
exio °° 
885 
0.00033 
<0.000004 
0.00009 
3 
0.003 
8.1 
<0.0000025 
0.00005 
0.001 
<0.00001 
0.003 
.002 
.0001 
.000052 
.0003 
.01 
. 000022 


oO oc oC © oS 


Concentrations of Major ions in sea water (after Wilson 1975). 


g kg ‘chlorinity °/eo * 


0.9989 
0.1400 
0.00347 
0.000067 
0.000232 
0.5560 
0. 0665* 
G. 02127 
0.0206 
0.00041 


0.06692 
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TABLE 2 


Definitions or estimates of salinity and relationships between them. "S" 


'dry residue' salinity, Z%.is sum of major ions, Tn 


‘total salinity’. 


WN 
Il 


wn 
i] 


ae 7 


0.030 + 1.805 C1*(°/,.) 


1.80655 Cl (°/,,) = -0.08996 
#28.29720 R,, + 12.80832 (R, ,) 


2 
15 


3 
-10.67869 (5) + 5.98624 (R,,) 
-1.32311 (R,,) 


oo 


O.073-4 138110 Cl (ofa) 
0.069 + 1.8112-c1l (°/,,) 


1 81579. Clo ,) 


0.043 + 1.0044 s (°/,,) 


4 


is ‘total solids', S 


Forch et al (1902 


Cox et al (1967) 


Lyman + Fleming (1940) 
Lyman (1958) 


Millero et al (1974a) 
Fofonoff (1966, p. 6) 


attributed to Lyman and 
Fleming (1940). 


is 


is 
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TABLE 3 


Values of the partial derivations around 33" Joon 1 G,..0 db ot the various para- 


meters of sea water affected by salinity (after Riley and Skirrow (1975) Appendix) 
me 


a -l 
Parameter Units c (6) aad (°c) ‘ic (db) Remarks 


a = 
Solubility oxygen cm dm : -.04 ok --  Table-6 (UNESCO 73) 
Solubility 3 3 Table-7 (Weiss 
Nitrogen cm dm -.07 =o = (1970), Murray & 
Riley (1969) ) 
he 3 -3 ‘ 
Solubility Argon cm dm -.002 -.006 —— I.“ 8 (Weiss (1970) 
Douglas (1964,65)) 
Sat as 6 -—1 é 
Expansibility A x10 (deg ) 2.0 9 -- T-l1 (Millero, 
Lepple (1973)). 
-6 =] 
Isothermal x10 M"( bar") -.17 -.14 oe a ele LGeDp Le, 
Compressibility Millero (1971)) 
; -6. 3 -l 
Thermal Expansion (10 “cm (°C) ~) 123 9 Ora T-16 (Bradshaw, 
Schleicher 1970) 
Sound Velocity (m seen ee, See O02 2 Oe AR Tol WR ota AB 
Sane Oey 
7 -1 -1 } 
Specific Heat (O omrrwr(2?C) ~* = v005 - 0008 -- 2-18" (MilTero et 
al 1973) 
25 ez : 
Thermal (10 “Wicm"day “) —.3 1.6 04 T-20 (Castelli 
Conductivity et al 1974) 
Freezing Point (°C) -.06 -- -.0008 T-21 (Doherty, 
Kester 1974) 
£85) 
Surface Tension (NM) 02 -.1 T-24 (Fleming 
Revelle (19939) ) 
-4 
Viscosity (cp) -002 -.03 -1.8x10 T-25 ( Kerson et 
al J 69) Millero 74). 
Refractive Index (n-1.3) 10° 18 -9 1.4 T=35° <Stanleye’71) 
: -1 -4 
Electrical (mmho cm ~ ) decal! i 3x10 Cox et al 1967 
Conductance T-28 (Bradshaw 
Schleicher 1965) 
Velocity of (km Bee ss -31 1S we T-36 (Sager 1974) 
Light 
Specific Gravity -0008 -0002 - 000005 T=14 Cox (1965) 


T-13 Cox et al '70 
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TABLE 4 


Data bases for estimating sea water salinity from conductivity 
measurements (after Walker and Chapman (1973) in part). 


Data 


Thomas et al (1934) 


Reeburgh (1965) 


Cox et al (1967) 


Brown and Allentoft (1966) 


Bradshaw and Schleicher (1965) 


Dauphinee (unpublished) 
Janz and Singer (1975) 


Millero et al (1976b) 


O°<TS20°C, 10SS$35°/, 
Drm 125° 3888597725 


-1¢T$35, 28¢S$40°/,, 


T iw 15°, 25sSS4le/., 
148$T$29°, 4£$S$42°/,, 


OSTES30°, 28S$40°7 3 Tras °y) 


0s $£60°/, 7 OSTS35°,. S BenBb? /EL 
Tos (0, 5,010, LonseO, wea 
Srey al 9655) 390/ - 


~2$TS30°, 30$S$35°7, - 
T2STS40% Cy cue so5) 


0.5¢s¥40°/ T= 15°C 


oo/7 


‘J 


Oo 


10,338 db 
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TABLE 5 


Notes on empirical relationships giving salinity 
as a function of electrical conductivity, temperature 
and pressure. 


Bennett (1976) 


Fit to data of Cox et‘al (1967), 3<s8<43°/7, [, f4sTs29°C, factor’ R. from Brown 
and Allentoft (1966), and Dauphinee, S = 35°/,,, -2STS30°C. Pressure effects 
limited fit to Bradshaw and Schleicher (1965), 31<Ss<39°/,,, O<TS20°C, 
O<p<variable. IPTS-68 used. Estimated accuracy 0.0042°/,, r.m.s. with possible 
systematic error of 0.01°/,,. 


Millero et al (1976) 


Fit to own experimental data, standard sea water, evaporated or diluted with 
distilled water, salinity determined gravimetrically. Range of data uncertain. 
No pressure dependence. 


Ribe-Howe (1975) 


Fit to data of Cox et al (1967), Brown and Allentoft (1966) and Bradshaw and 
Schleicher. Accuracy claimed +0.007°/,, for 20SS<40°/,,, OST<30°C, OSp<7000db. 
IPTS-48 used. 


°° oo? 


Fofonoff et al (1974) 


Exact usage of equations from International Oceanographic Tables, Brown and 
Allentoft, Bradshaw and Schleicher (1965). Total error estimates not given. 


SALINI (T. Sankey, IOS, Wormley, 1974) 


Data from Bradshaw, Schleicher, Brown and Allentoft, International Oceanographic 
Tables. Valid over 30SS<40°/ O<T<30°C, O<ps6000 db. Based on T but T 


48 68 
to Tyg conversion included. 


oo? 
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cs : TAPLE 8 (a) 


SALINITIES (0700) 
1.927 4.2163 9-858 152468 29.300 252332 30.200 352009 40.196 


TEMPERATURE (48) 
OEGREES Tan shake 


O« 0.019 0-024 0.039 C.031 0.017 0-907 0-005 0-002 -0.003 
256 0-020 0.026 0.041 0.032 0-020 0.009 0.004 0.002 -0.003 
20-6 0.021 0.026 0-040 0.932 02020 0.010 0.004 0.001 -0.C04 
1Se 0.021 0.025 0.039 0029 0-018 0.008 0.004 Q.000 -0.CO7 
106 0.021 0.025 0.037 0.029 0.018 0.011 0.007 0.002 -0.C07 

Se 0.021 0.925 0.036 0-029 0.018 0.010 9-007 -9.001 -0.009 

Oe 0.021 0.026 0.040 0.031 0.922 0.916 0.011 0.004 0-000 
~le 0.022 0.027 02.042 0-035 0.026 9.923 0.017 9.013 O-.011 
26 0.022 0.028 0.046 0-039 00033 02032 0.926 0.024 0.C2S 


BROWN-ALLENTOFT AVERAGE EXPERIMENTAL SALINITY VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED BY BENNETT 
PRESSURE IS Q20 DECIBARS 


TABLE & (b) 


SALINITIES (0700) 


1.927 42163 9.858 15-4638 20-300 252332 30-200 35 000 40.196 
TEMPERATURE TS9)” = DLS Bi Ok we es. oes) ke ie a ae - - -- - - - - - - - -  - e 
DEGREES CELSIUS 

306 0-019 0.025 0.040 C.033 0.020 0.011 0.010 0.009 0.007 
256 0.0?1° 0.027 0.042 0.033 0-021 0.010 0.005 02.004 0.002 
20. 0-922 0.028 0-042 C.033 0.021 0.010 0.005 0.003 -0.000 
1S. 0.022 0.028 0.041 0.031 0.019 0.909 0.006 0-002 -0.003 
106 0.023 0.027 0.039 0.031 0.019 0.912 0.908 0.004 -0.002 
Se 0.022 0-027 0.037 0.029 0-017 0.9C9 0.997 0 e001 -0.C03 
Ce 0.022 0.026 0.038 0-027 0-016 0.0101 0.907 0.004 0.C%6 
mle 0-022 0.027 0.040 0.030 0.020 0.9016 0.013 0.011 0.016 
“26 0-072 0-027 0.043 0.033 0.025 0.924 0.020 0.022 6.C30 


BROWN-ALLENTOFT AVERAGE EXPERIMENTAL SALINIT?Y VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED BY REP TT 
PRESSURE IS 1000-0 DECIBARS 
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TABLE 8 (c) 


SALINITIES (0700) 


1.927 42163 9-858 15-468 29-300 252332 30-200 


TEMPERATURE (48) 
DEGREES CELSIUS 


306 0-020 0.027 0.042 0.034 0.022 9.013 0.014 
256 0.C22 0.028 0.044 0.035 0.022 O.911 0.006 
206 0.023 0-030 0-045 0-036 0.023 0.911 0.005 
1Se 0.024 02930 0.045 0-034 0-021 0.011 0.007 
1Ce. 0.025 0-030 0.043 0.034 0-021 02013 0.009 
Se 0.024 0.029 0.040 0.031 0.018 0.009 0-007 
O- 0.023 0-028 0.-C39 0-026 0.014 0.908 0-005 
—1. 0.023 0.028 0.040 0.028 0.017 9-913 92010 
—2e 0.024 0.029 0.043 0.031 0-022 0.920 0.017 


35 2000 40.196 


0-014 0.014 
9.005 0.094 
0.003 O.col 
0.003 -0.002 
9.005 0-c00 
0.001 -9.-000 
0.003 9.009 
0.010 0.019 
0.021 0.033 


BROWN-ALLENTCFT AVERAGE EXPERIMENTAL SALINITY VALUES IN PARTS PEQ THOUSAND 


MINUS THE SALINITY VALUES CALCULATED BY BENNETT 
PRESSURE IS 2000.0 DECIRBARS 


TABLE 8 (d) i 


SALINITIES (0700) 


1.927 4.163 9-858 19468 29.2300 254322 30-290 
gfe US NetT WOES a ON VY mh i ia a a 
DEGRFES CELSIUS 
306 0.022 0.031 0.047 0.039 0.026 0-016 0.016 
25% 0-026 0.035 0.053 0.042 0-027 0.013 0-005 
20-6 0.029 0-039 0.058 0.047 0.0231 9.916 0.005 
1S6 0-030 C2042 0.061 0.050 9.033 0.018 0.008 
10. 0.932 0.043 0.062 0-052 0.035 9-022 0.012 
Se 0.032 0.043 C.C59 0.049 0.021 0-017 0.00% 
O- 0.031 0.041 0.056 0.042 9.025 0.013 0.906 
-l. 0.031 0-041 0.057 0.042 0.027 0.918 0.011 
26 0-031 0.041 0.059 0.044 0.031 0.925 0.017 


BROWN-ALLENTOFT AVERAGE EXPERIMENTAL SALINITY VALUES IN PARTS 


MINUS THE SALINITY VALUES CALCULATED BY RENNETT 
PRESSURE IS 5000-0 ODECIBARS 


0-017 0.019 
0-002 -0.COl 
-0 .001 -0.007 
-0 -000 -9.010 
0-003 ~0.C97 
-0 .001 -0-COS 
9.001 0.-C07 
0-C09 0.019 
0.020 0-034 


PER THOUSAND 


TEMPERATURE (48) 


OEGREES CELSIUS 


306 
256 
206 
1S. 
106 

Se 

O- 
-le 


-2e 


TEMPERATURE (48) 
OEGREES CELSIUS 
3 


1.927 4.163 9-858 15-468 
-0.023 -0.002 0.004 -0.001 
-0.023 -0.004 0.003 -0.003 
-0.023 -0.004 0.002 -0-002 
-0.022 -0-004 0-002 =-0-002 
0.021 -0.002 0-004 0.004 
-0-019 0.002 0.011 0.013 
-0.016 0.008 0.022 0.023 
-0.015 02009 0.025 0-026 
-0.015 0.010 0-028 0-028 
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TABLE 9 (a) 


SALINITIES (0700) 


20.300 25 2332 


0.001 0.002 
0.001 0.9003 
0.007 0.009 
0.017 0.017 
0.027 0.025 
0-029 0.029 
0.932 0.031 


30-200 


35 2000 


0.001 
-0 O01 
0.001 
-0.001 
-0 .000 
0-001 
-0-.001 
02000 
0.0006 


BROWN-ALLENTOFT AVERAGE EXPERIMENTAL SALINITY VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED BY MILLERO ET ALe 


PRESSURE IS 0-0 DECIBARS 


OF | | =0.023 ! %=03002 0.004 
256 -0.023 -0.004 0.003 
20.  -0.023 -0.004 0.c02 
15. -0.022 -0.004 0.002 
102 -0.021 -0.002 0.004 

Se -0-018 0.002 O.cil 

0. 0.016 0.007 0.022 
“ie -00015 0.008 02025 
-2. -0.014 0.009 0.028 


BROWN=ALLENTCFT AVERAGE EXPERIMENT AL 


TABLE 9(b) 


SALINITIES (0700) 


152468 


20.300 256332 


-0.091 -90.900 
-0.001 -0.001 
9-001 9-903 
9.002 0.304 
0.007 0-910 
0.017 0.918 
0.027 0.026 
02030 9-930 
0-033 0.032 


MINUS THE SALINITY VALUES CALCULATED BY MILLERD ET ALe 


PRESSURE IS 1000-0 DECIBARS 


-0.001 
9.000 
0.000 


Q.COl 
2.000 
9.092 
0.c02 


SALINITY VALUES IN PARTS PER THIUSAND 


TEMPERATURE ( 
DEGREES CEUtS 

3Ce 

256 

206 

1Se 

10-6 

Se 

Oe 

—~le 


—2e 


TEMPERATURE (48) 


48) 

tus 

-0.023 
-0.923 
-0.023 
-0.022 
-0.020 
-0.018 
-C.01S 
-0.-015 
-0.014 


-0.004 
-0.004 
-0.004 
-0.003 
0.002 
0.007 
0.008 
0.009 


SALI 
9-858 15.468 
0.004 -0.001 
C.003 -02002 
0.002 -0.001 
0.002 -0.091 
0-004 0.00S 
O.011 0.015 
0.022 0.025 
0-025 0-027 
0.028 0-030 
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TABLE 9(c) 


NITIES (0700) 


20-300 252332 39-200 352000 40.196 


-0.001 -0 .090 0-002 0.001 0.C04 
-0.001 -0.000 -0.001 -0-001 0.003 
0.002 0-003 0.001 0.001 0.006 
9.002 0.004 0-003 -0 001 0.-cd02 
0-007 0.011 0.007 -0 .000 0-000 
0-018 0.018 0.013 0.001 0.002 
0.028 0.027 0.015 70-001 O.COl 
0.031 0-031 0.916 0-000 0-CI2 
0-033 + 0-033 0-016 0.000 0.C93 


ERCWN-ALLENTOFT AVERAGE EXPERIMENTAL SALINITY VALLES IN PARTS PER THOUSANO 
MINUS THE SALINITY VALUES CALCULATED BY MILLERO ET ALe 
PRESSURE IS 2000eC DECIBARS 


OEGREES CELSIUS 


396 
256 


-0.023 
-0.023 
-0.022 
-0.021 
-0.020 
0.017 
-0.014 
-0.014 
-0.013 


TABLE 9(d) 


SALINITIES (0700) 


15-468 


0.000 
-0.002 
-0.000 
-0-000 

0.006 

0.016 

0.026 

0.029 

0.032 


20.300 252332 30-200 35-000 40.196 


-0.090 0.001 0-002 0.001 0.004 
-0.000 0.000 -0.001 -0.001 0.004 
0-002 0.904 0.9002 0.001 0.007 
0.003 0.095 0.0904 -0.001 02093 
0.009 0.012 0.008 -0.000 9-002 
0.019 9.020 0.015 0.001 0.004 
0.029 0.029 0.017 -0 .001 0.C03 
0.032 0.033 0.018 0.000 0.005 
0.035 0.036 0.018 0.000 0.005 


ERCWN-ALLENTOFT AVERAGE EXPERIMENTAL SALINITY VALLES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED BY MILLERO ET ALe 


PRESSURE IS S50U0-0 JECIBARS 
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TABLE 10(a) 


SALINITIES (0700) 


1.927 42163 9-858 15-468 20-300 eel dae 30.200 35-000 49.196 


TEMPERATURE (48) 
DEGREES CELSIUS 


306 -0.122 =Oe Lov -0.059 -0.010 0.001 -9 0.902 0.001 0.001 -2.c03 
256 -0.045 -0.069 -0.030 0.003 0-009 9.902 -0-000 -0.001 -9.C05 
206 0.027 -0.013 -C.cos 0.015 0.015 ° 0.007 0.003 0.001 -0.003 
156 0-092 0.034 0.014 0.920 0.016 0.007 0-003 -0 001 -9.007 
10. 0.137 0-065 0-022 0.021 0.016 9.9C9 02005 -0.000 -0.098 
Se 0.141 0.062 0.009 0.011 0.010 0.998 0-008 9-001 -~9-C06 
Oe 0.068 -0.008 -9.046 $$-0.029 -0.013 -9.902 9.9003 -0 001 -0.C06 
=e C2040 -0-034 -C.eC6S -0 0042 -0.920. -0.094 0.002 9.000 0.094 
—2e 0.005 -0 C66 =0.C87 -0.058 —-02.03C -0.007 -3.001 92000 92.094 


BROWN=ALLENTOFT AVERAGE EXPERIMENTAL SALINITY VALLES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED BY RIBE = HOWE 


PRESSURE IS 0-0 DECIBARS ; 
_ TABLE 10(b) 
SALINITIES (0700) 
1.927 40163 9.858 15-468 20.300 25.332 30-200 35-006 40.196 


TEMPERATURE (48) 
DEGREES CELSIUS 


306 -0.132 -0.134 -0.061 -0.008 0.004 0-903 0-008 0.0C9 0.095 
256 -0.058 -0.078 0-035 0.002 0.009 0.093 0.001 02000 -0.003 
20.6 0.013. =-0.025 -0-011 0.012 0-014 0-006 0-902 0-001 -9.C03 
15.6 0.075 0.021 0.007 0.016 0.014 0.006 0-002 -0 2002 -0.008 
10. 0-118 0.049 0-014 0.017 0.014 0.908 0.004 -0.002 -0.0C9 
Se Oo119 02044 -0.000 00006 0-008 0.006 0.006 -0.001 -0.CC8 
O« 0.043 -0.029 -0.057 -0.035 -0.017 -0.005 -0.000 -0 .005 -9.010 
—ile 0.013 -0.056 -0.077 0.049 -0.025 -0.007 -0.9002 -0 C04 -0.009 
ee -0.-024 -0.089 -0.100 ~0 .064 0.034 -0.011 -0.005 -0.005 -0.009 


BRCWN-ALLENTOFT AVERAGE EXPER IMENTAL SALINITY VALUES IN PARTS PER THSUSAND 
MINUS THE SALINITY VALUES CALCULATED BY RIBE = HOWE 
PRESSURE IS 1000-0 DECIBARS 
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TABLE 10(c) 


SALINITIES (0700) 


1.927 4.163 9-858 15-468 20.300 25:00 22 39-290 352000 40-196 

TEMPERATURE NAS Date wee ae ee ee eae AS TS SS NT NR 
OEGREES CELSIUS 

306 +001 83 -0.142 -0.064 -0.007 0.008 0.908 0.014 0-016 0.013 

256 -0.070 -0.088 -0.039 0.000 0.009 0.994 0-003 0.003 -0.cO0l 

20-8 0.002 -0.036 -0.017 0.009 0.013 0.906 0.003 0.001 -0.C03 

1S. 0.058 0.007 -0.001 0-013 0-013 0.00 0.092 -0 002 -0.C08 

10. 0.098 0-034 0.-Cc05 0-014 0.012 0.008 0.004 -0 001 -0.C99 

Se 0.096 0-026 -0.009 0.002 0.006 0.096 0-006 -0.001 -0.-C98 

Oe 0-014 -0.05S1 -0.069 -0.040 -0.019 -0.9005S -0.001 -0.005 -0.010 

le -0.017 -0.079 -0.089 -0.054 -0.027 -0.008 -0.002 -0 .004 -0.C09 

—2e -0.055 0.113 -Oe112 -0.070 -0.037 9.912 -0.005 -0.095 -0.009 


BRCWN-ALLENTOFT AVERAGE EXPERIMENTAL SALINITY VALUES I ; 

= N PéRTS P : 
MINUS THE SALINITY VALUES CALCULATED BY RIBE = HCE 7 a 
PRESSURE IS 2000-0 CECIBARS 


TABLE 10(d) 


SALINITIES (c700) 


126927 4.2163 92858 15-468 20.300 25.332 30-200. 352000 40.196 
SEORESSTUEESIER I OEP AIN IK 
306 —0.173 -C.165 -0.073 -0.908 0.013 0.017 0.025 0.029 0.028 
256 -0.106 —-O-116 -0-.054 -0.005 0.008 0.006 0-006 0.006 0-C04 
206 -0.045 -0-070 -0.035 0.001 0-010 0-906 0.003 0.002 -0.002 
1Se 0.006 0.034 -0.-022 0.003 0.009 0.905 0.003 -0 .001 -0.006 
10. 0.037 -0.015 -0.020 0.003 0.009 0.008 0-006 0.001 -0.006 
Se 0.023 -0.031 -0.039 -0.010 0.003 0.007 0-010 02004 -0.C03 
Oe ~0.077 -0.2123 -0.105 -0.055 -0.022 -0.cCcl 0.007 0.003 -0.COl 
-1le 02114 -0.2.155 -0.127 -0.068 -0.029 -0 .903 0.006 0-005 0.002 
~2e -0.158 0-194 -0.153 -0.085 0.038 -0.095 0-005 0-007 0.004 


BRCWN-ALLENTOFT AVERAGE EXPERIMENTAL SALINITY VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED BY RIBE - HOWE 
PRESSURE IS 5000.0 DECIBARS 


1.927 
TEMPERATURE (48) _ 
DEGREES CELSIUS 

30. 0.020 
256 0.020 
20. 6.020 
15s Oe 02 
10. 0.022 
Se 0.025 
On 0.027 
<1. 0.028 
2. 0.029 


BROWN-ALLENTOFT AVERAGE EXPERIMENTAL 
MINUS THE SALINITY VALUES CALCULATED 


PRESSURE IS 0.0 DECIBARS 


1.927 
TEMPERATURE (43) 
CEGREES CELSIUS 

306 0.020 

Zoe 0.020 

20 0.020 

156 0.021 

10. 0.022 

Se 0.025 

O- 0.027 

“1. 0.028 

=2% 0.029 


BRCWN=ALLENTOFT AVERAGE EXPERIMENT AL 
MINUS THE SALINITY VALUES CALCULATED BY 


FRESSURE IS 1000-0 OECIEBARS 


SALINITIES 


15.468 


SALINITIES 


152468 
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TABLE 11 (a) 


(0709) 
20.300 25-332 
0-015 9-994 
0.015 9.903 
0.017 0.907 
0.017 0.998 
0.2C22 0.014 
0-032 Oe 922 
0.043 0-030 
0-045 0.034 
0.048 0.936 


35.000 


SALINITY VALUES IN PARTS PER THOUSAND 


Hy FOFONOFF 


TABLE 11(b) 


35 2000 


(0700) 
20-300 25-332 
0.015 9.004 
0.015 0.003 
0.017 0.007 
0.017 0.908 
0.022 02.914 
0-032 0.022 
0.043 0-030 
0.045 0.034 
0.048 0.036 


F OF ONOFF 


SALINITY VALUES IN PARTS PER THOUSAND 
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TABLE 11(c) 


SALINITIES (0700) 


35-000 


-0.001 
-0.000 
0.001 
-0 .001 
0.000 


40.196 


1.927 4.163 9.858 15-468 20.300 25-332 
TEMOBRATURE GAS Maks cae oe es OE AS adn FS RAR 
DEGREES CELSIUS 

306 0.020 0.027 0.041 0-030 0-015 0.004 
25-6 0.020 0.025 0.039 0.028 0-015 0.003 
20. 0.020 0.026 0.C3e 0-029 0.017 0.007 
15-6 0.021 0.025 0.c3e 0.029 0-017 0.008 
10. 0-022 0.027 0-041 0.034 0.022 0-014 
Se 0.025 0-031 0.048 02044 0-032 0.022 
O- 0.027 0.037 0.C5S 0-054 0.043 0-230 
-1le 0.028 0.038 0.062 0.057 0.046 0.034 
26 0.029 0.039 0.065 0.059 0.048 0.036 


0.000 


BROWN—ALLENTOFT AVERAGE EXPERIMENTAL SALINITY VALUES IN PARTS PER THOUSAND 


MINUS THE SALINITY VALUES CALCULATED BY FOFONOFF 
PRESSURE IS 2000-C DECIBAFS 


TABLE 11(d) 


SALINITIES (0700) 


1.927 4.163 9.858 15468 20-300 - 256332 
TEMPERATURE (438) sit yak aca eke age 
DEGREES CELSIUS 
306 0.020 0.027 0.041 0.030 0.015 0.004 
256 0.920 0.025 0.03S 0-028 0-015 0.003 
206 0.020 0.026 0.039 0.029 0.017 0-007 
15. 0.021 0.025 0.039 0.029 0.017 0.008 
10. 0.023 0-027 0-041 0.035 0.023 0.014 
Se 0.025 0.031 0.048 0 044 0.033 02922 
0. 0.027 0.037 0.059 0.054 0-043 0.030 
le 0.028 0.038 0.062 0.057 0.046 0.034 
-2e 0.029 0-039 0.065 0.059 0.048 0.037 


302200 


0.003 
-0.000 
0.003 
0.004 
0.007 
0.014 
0-016 
0.017 
0.017 


35 e000 


0.001 
-0 001 
0.001 
-0.001 
-0 .000 
0.001 
-0.001 
0.000 
0.000 


40.196 


in ee a ee 


-0.006 
-0.006 
-0.004 
—-0.CO8 
0.010 
-0.009 
-~0.010 
-0.009 
-0.C09 


BRCWN-ALLENTCFT AVERAGE EXPERIMENTAL SALINITY VALUES IN PARTS PER THOUSAND 


MINUS THE SALINITY VALUES CALCULATED 8Y FOFONOFF 
PRESSURE IS 5000-0 DECIBARS 
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TABLE 12 (a) 


SALINITIES (0700) 


1.927 4.163 9.8538 15.468 202300 25-332 30.200 352000 40.196 
TEMCERATURE UGB) att hoe Pon TE I On re ht uy cee apn crn ce 
ea Sol? oséte 0.021 0-037 0-030 0.018 0.008 0.005 0.000 -0.007 

256 0.018 0.023 0.0639 0.031 0.020 0.008 0.002 -0.001 -0.007 
206 0.020 0.025 0-040 0 033 0.021 9.011 0.005 0.002 -0.003 
15. 0.021 0.025 0.039 02029 0.018 0.008 0.004 -0.000 -0.007 
10. 0.022 0.026 0.037 C.028 0.016 0.009 0.005 0.000 -0.008 
Se 0-023 0.027 0.036 0.028 0.016 0.009 0.007 0.000 -0.006 
0. 0.024 0.028 0.C38 0.026 0.015 0.910 0.006 0.000 -0.003 
1. 6.024 0.028 0.039 0.026 0.016 0.012 0.007 0.002 ~-0.000 
—2e 0.024 0.028 0.040 02026 0.017 02014 0.007 0.003 0.002 


BROWN=ALLENTOFT AVERAGE EXPERIMENTAL SALINITY VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED BY = SALINI 


PRESSURE IS 0-0 OECIBARS 
TABLE 12 (b) 
SALINITIES (07090) 
1.927 4.163 9.858 15.468 20.300 25-332 30-200 352000 40.1396 


TEMPERATURE(ABS\A CO UC Oi ee ora ee ge eae sce Bs Can ak ee a 
DEGREES CELSIUS 


306 0.016 0.021 0.037 0.030 0-018 0-008 0-005 0.900 -0.097 
256 0.018 0-023 0.039 0.031 0.020 0.008 0-002 -0-001 -0.007 
206 0.020 0.025 0-040 0.033 0.021 0.011 0.005 0.002 -0.003 
1Se 0.021 0-025 0-03S 0.029 0.018 0.008 0.004 -0 2.00) -0.907 
106 0.022 0.026 0-037 0.028 0.016 0.909 0-005 0-009 -0-C08 
Se 0.023 0.027 02036 0.028 0.016 0.009 0-007 02000 9-006 
Oc 0.924 0.028 0.C38 0.026 0.c1iS 0.010 '0.006 -0 .00C -0.C903 
“le 0-024 0.028 0.039 0-026 0-016 0.012 0.007 0.092 - 0.000 
26 0.024 0.028 0.040 0-026 0.016 0-013 0-007 © -C93 0.c02 


BROWN-ALLENTOFT AVERAGE EXPERIMENTAL SALINITY VALLES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED BY SALINI 
PRESSURE IS 1000¢0 DECIBARS 


TEMPERATURE ( 
OEGREES CELS 


306 
256 
20-6 
1S. 
10-2 
Se 
O-. 
-1le 


26 


TEMPERATURE (48) 
Ss 


Laid 
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SALINITIES 


TABLE 12(c) 

(0700) 
20-2300 252332 
0.018 0.008 
0-020 92908 
0-021 O01! 
0.0128 0.008 
0.916 0.009 
0-016 0.009 
0.915 0.010 
0-016 0.912 
0-016 0.013 


30.200 


40.196 


BRCWN-ALLENTOFT AVERAGE EXPERIYENTAL SALINITY VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED BY 5 
PRESSURE IS 2000.0 DECEBARS 


1.927 


DEGREES CELSIu 


306 
256 


0.016 
0.018 
0.020 
0.021 
0.022 
0.923 
0.024 
0.024 
0.024 


BROWN-ALLENTOFT AVERAGE EXPERIYENTAL SALINITY VALUES IN PARTS 
MINUS THE SALINITY VALUES CALCULATED BY 
PRESSURE IS 5000-0 DECIBARS 


42.163 


0.021 
0.023 
0-025 


0-025 


0-026 
0.027 
0-028 
0.028 
0-028 


9-858 


0.037 
0.039 
0-040 
0-039 
0.036 
0.036 
0-037 
0.038 
0.C3S 


ALINI 


12(d) 


(0700) 


PASTS 17-4 


30-200 


35 2000 


49.196 


TABLE 
SALINITIES 

15-4€8 202300 
0.030 0-018 
0.031 0.020 
0.032 0.021 
0.029 02017 
0.028 0-015 
0.028 0.015 
0.025 02014 
0.025 0-015 
02025 0.015 


0-008 
0.908 
0.011 
0.008 
0.0C8 
0.0C8 
0.099 
0.911 
0.912 


SALINI 


0.095 
0.002 
0.005 
0.004 
0.005 
0.007 
0.905 
0.006 
0-006 


0-000 
-0.001 
0.002 
-0.000 
0-000 
0-000 
-0.000 
0.002 
0.003 


-0.007 
-0.007 
-0.003 
-0.C97 
-0.C08 
-0.005 
-0.C02 

0.002 

0.004 


PER THOUSAND 
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TABLE 13 (a) 


SALINITIES (0700) 


1.927 4.163 9-858 15.468 29-230C 25.0332 30.200 352000 40.196 


TEMPERATURE (48) 
OEGREES CELSIUS 


306 -0.002 -0.003 -0.002 0.001 0.093 9.004 0.002 0.002 0.004 
256 -0.000 0-000 0.001 0-003 9.005 92004 0.003 0.002 Q0.c92 
nee0ie 0.000 0.001 0.002 0.003 0.004 0.002 0.902 0.001 0.001 
1S. -0.000 -C.000 -0.000 -0.000 0.000 -0.C00 0-000 0-000 -0.CCO 
106. -0.9001 -0.002 -0.004 -0.005 -9.005 -0.993 -0.001 0.002 0.cCO3 


INTERNATIONAL OCEANCGRAFHIC TABLE SALINITY VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED SY BENNETT 


PRESSURE 1S 0.0 DECIBARS 
TABLE 13(b) 
SALINITIES (0709) 
1.927 4.163 92858 152468 20.300 256332 30-200 35 000 40.196 


TEMPE RATUCE (48) 
- OEGREES CELSIUS 


306 -0.001 -0.002 -0.000 0.003 0.005 0.907 0.007 0.009 9-014 
256 0.001 0.001 C.003 0-005 0-006 9-005 0.005 0 004% 0.C07 
206 0.001 0.003 0.004 0.005 0.905 0.9903 0.093 0.003 0.005 
156 0.001 0.002 0.003 0.002 0.002 9-001 0.002 02002 0.C04 
10. 02000 0.000 -0.002 -0.003 -0.004 -0.003 0.001 0.004 0.008 


IATERNATIONAL OCEANCGRAFHIC TABLE SALINITY VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED 8Y BENNETT 
PRESSURE IS 1000-0 DECIBARS 
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TABLE 13(c) 


SALINITIES (907090) 


1.927 4.163 9.858 15.468 20.300 25-332 30-200 352000 40.196 


TEMPERATURE (48) eat See nye awa ae NN NNN INNS AAEM cpm MeTNSaET ie gemoT TATA asl wie wR SMM ye ee ee ae Ie Te ee 
DEGREES = hpi 


O« -0.000 -0.000 0.001 0.005 0.007 0.010 0-011 0.014 0.021 
256 0.0062 0.003 0-005 0-006 0.007 0.096 0.005 0.005 0.009 
206 0.003 0.005 0.007 0-007 0.007 0.904 0-904 0.003 0.006 
1S5e 0.003 0.005 0.006 0.005 0.004 0.903 0.002 0.003 0.006 
10.6 0-002 0.003 0-002 -0.000 -0.001 -0.00} 0.092 0.005 0.010 


INTERNATIONAL OCEANCGRAPHIC TABLE SALINITY VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED BY SENNETT 
PRESSURE 16% ?000-0 OECIBARS 


TABLE 13 (d) 


SALINITIES (0700) 


1.927 4.2163 9-858 15.468 20.2300 252332 30.200 352000 40.196 


FE MP EIRIA TU ECS A) aman encima ence LUE SEN SPT Neen “re Pca fnew (Phy a" a Se an RT ee er ea 
DEGREES CELSIUS 


30-6 0.002 0.004 0.006 0.010 0.011 0.013 0.013 0.017 0.026 
256 0.006 0.009 0.013 0-014 0-012 0.008 0.005 0-002 0.004 
206 0.008 0-014 0-020 0.019 0.015 0.008 0.004 -0.001 0.003 
1Se 0.010 0.016 0.022 0-020 0-016 0.010 0.004 -0 .000 -0.C03 
10. 0.010 0.016 0.021 0-017. 0.013 0.005 0-005 0.003 0.003 


INTERNATIONAL OCEANOGRAPHIC TABLE SALINITY VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATEO BY ARENNETT 
PRESSURE IS 5000.0 DECIBARS 
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TABLE 14 (a) 


SALINITIES (0700) 


1.927 4.163 G.85e 15-2468 20.300 25.2332 30.2200 35 e000 40.196 

Vitae Ts co. eee ee pare iota ein aaa me 
OEGREES CELSIUS 

30-6 -0.043 -0.029 -0.037 -0 2030 -9-016 02.904 -0.001 C.001 0.010 

256 -0.043 -0.029 -0.037 -0.031 -0-016 -0.305 -0.003 -0 -001 0.cos 

206 -0.04%3 -0.029 -0.03€ -0.030 -0.015 0.995 -0.002 0.001 0.010 

15S. -0.043 -C 029 -0.037 -0.031 —-0.016 -0.005 -0.002 -0-.001 0.008 

10. ~0.043 -0.029 -0.037 -0.031 -0.016 -0.00 -0.002 -0.000 0.C09 


INTERNATIONAL OCEANOGRAPHIC TABLE SALINITY VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED BY MILLERO £T Ale 


PRESSURE IS 0-0 DECIBARS 
TABLE 14(b) 
SALINITIES (0700) 
1.927 4-163 9-858 15.468 20.300 25.332 30. 200 35.000 402196 


TEMPERATURE (43) 
DEGREES CELSIUS 


306 -0.043 -0.029 -0.037 -0.030 -0.015 0.094 -0.001 0.001 O.C10 
256 -0.043 -0.029 -0.037 -0.031 -0.016 -0 2995S -0.002 -9 .001 0.008 
20-2 -0.043 -0.029 -0.036 -0 .0 30 -9.015 9.004 -0.900 0.001 0.011 
1S. -0.043 -0.029 -0.C37 -0-031 -0.016 -0.005 -0.002 -0.001 0.co8 
106 -0.043 -0.029 -0.037 -0-030 -0-.015 -0.904 -0.0091 -0 .000 0.010 


INTERNATIONAL OCEANCGRAPHIC TABLE SALINITY VALUES IN PARTS PER THOUSAND 


MINUS THE SALINITY VALUES CALCULATED BY MILLERO ET ALe 
PRESSURE IS 1000-4 CECiA+RS 
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TABLE 14(c) 


SALINITIES (0700) 
1.927 4.163 9.858 156468 206300 25.332 30.200 35006 40.196 


TEMPERATURE(48) sa ab a ail ia ak aaa ease | 


DEGREES CELSIUS 


306 -0.043 -0.029 -~0.037 -0.030 -0.015 -9-904 -0.001 0.001 0.011 
25-6 . —-0.043 -0.029 -0.037 0.031 “0.015 -2.005 -0.092 -0.001 0.c09 
206 0.043 -0.029 -0.036 -0.029 -0.015 -92004 -0.090 0.001 0.011 
15. -0.043 -0.030 -0.037 -0.030 -0.015 -0.004 -0-001 -9.001 0.009 
10-6. -0-942 -0.C30 -0.037 -0.030 -0.01S -0.004 -0-0901 -0 2000 0.010 


IATERNATIONAL CCEANCGRAFHIC TASLE SALINITY VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED BY MILLERO ET Ale 
PRESSURE IS 2000-0 CECIBARS 


TABLE 14(d) 


SALINITIES (90700) 


1.927 4.163 9-858 152468 20.300 252332 30.200 352000 40.196 


TEMPE RATURE (48) 
DEGREES Sarees 


Ce 0.043 -0.030 -0.037 -0.029 -0-015 -0.903 -0.000 0-001 0.011 
256 -0.043 -0.030 -0.037 -0.030 -0.015 -0.9004 -0.001 0.001 0.009 
20. -0-042 -02030 -0.036 -0.029 -0.014% -0 093 0.001 0.001 0.012 
15e 0.042 -0-.030 -0.037 -0.029 -0.015 -0.9003 -0.001 ~0.001 0-010 
10. 0.042 -0.030 -0.037 -0.029 -0.014% -0.9002 0.090 ~0 2000 0.012 


INTERNATIONAL OCEANOGRAPHIC TABLE SALINITY VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED BY MILLERO ET ALe 
PRESSURE IS 5000-0 DECIEARS 


1-927 
TEMPERATURE (48) 
DEGREES CELSIUS 

30.6 -0.142 
256 -0.066 
206 0.006 
1Se 0.070 
10. Oo113 


-0.C43 


-0.025 
-0.019 


SALINITIES 


156468 


-0.009 
-0.013 
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TABLE 15(a) 

(0700) 
20.300 25-332 
-0-.014 -0.006 
-0.006 -0.003 
-0.001 -0.000 
-0.001 -0.002 
-9.007 -0.005 


302200 


-0.001 
-0.002 


INTERNATIONAL OCEANOGRAPHIC TABLE SALINITY VALUES IN PARTS PER 


MINUS THE SALINITY VALUES CALCULATED BY 


PRESSURE IS 0.-C DECIBARS 


TEMPERATURE (4 
OEGREES CELSI 
306 


co 
tu~ 


256 -0.079 


20-6 -0.008 
1Se 0.053 
10. + 0.094 


INTERNATIONAL OCEANOGRAPHIC TASLE SALINITY VALUES IN 


-0.101 
-0.074 
-0.049 
-0.032 
-0.027 


SALINITIES 


15468 


-0.017 


RIBE = HOWE 
TABLE 15(b) 
(9709) 
20-300 252332 
-0-010 -9.900 
-0.006 -0.002 
-0.002 0.901 
-0.003 -0.0C63 
-0.009 -0.006 


MINUS THE SALINITY VALUES CALCULATEO BY R 
PRESSURE IS 1000.0 CECIBARS 


IB = HOWE 


PARTS PER 


35 0000 49.196 


0.001 02004 

-0.-001 0.000 
0.001 0.002 
-0.001 0-000 
~-0.000 0.002 
THOUSAND 


35-000 492196 


0.009 0.012 
© .000 0.002 
0.001 9.002 
-0.002 -0.001 
-0.002 0.001 
THOUSAND 


TEMPE SATUPE (48 

OEGREES CELSIU 
306 
256 
206 
15. 


10. 


TEMPERATUFE(4B) 


pee 
s 
-0.163 
-0.091 
-0-923 
0-036 
0.074 


INTERNATIONAL OCEANOGRAPHIC TASLE SALINITY VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED BY 
PRESSURE IS 2000-0 DECIBARS 


OEGREES CELSIUS 


306 
256 
206 
tSs 
10. 


-0.193 
-O.127 
-0.066 
-0.C1S 

0.014 


INTERNATIONAL OCEANCGRAPHIC TABLE SALINITY VALUES IN PARTS 
MINUS THE SALINITY VALUES CALCULATED 8Y 


-0-169 
00.114 
-C.062 
-0-C19 

0-006 


SALINITIES 


15-468 
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TABLE 15(c) 

(0700) 
20.300 25s 22 
-0.007 0.005 
-0.006 -0.9000 
-0.003 -0.001 
-9.095 -0.003 
-0.010 -0.007 


SALINITIES 


15-2468 


0-036 
-0.034 
-0.027 
-0 026 
-0.032 


PRESSURE IS S0C0-0 DECIBARS 


RICE —- HOWE 
TABLE 15(d) 
(0700) 
20-300 2csie3 32 
-0.0C2 02914 
-0.007 0.901 
-0-007 -0.002 
-0.009 -0.904 
-02014 -0.005 


RLS ea 


HOWE 


Dry 


oot 


-0.002 


“O06. 


003 


35-000 


PER THOUSAND 


40.196 


40.196 
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TABLE 16(a) 


SALINITIES (0709) 
1.927 4.163 9-858 15.468 20.300 252332 306 200 35-000 40.196 


TEMPERATURE (48) 
OEGREES CELSIUS 
3 


ery -0.000 -0.000 0.000 0.001 0.000 0.000 0.000 0.001 0.001 
25-6 -0.000 -0.000 -0.000 -0.001 -0.000 -0.00!1 -0-001 -0.001 -0.001 
206 -0.000 0.000 0.001 0.001 0.001 -0.900 0.001 0.001 0.001 
iSe -0.000 -C.000 -0.000 -0-000 -0.000 -0.001 -0.000 -0 001 -0.001 
iC. 0.000 0.000 -0.000 -0-00C -0.0CC -0.000 0.900 -0 .009 -0.000 


INTERNATIONAL OCEANOGRAPHIC TABLE SALINITY VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED SY FOFINOFF 


PRESSURE IS 0-0 OCECIBARS 

TABLE 16(b) 

: SALINITIES (0700) 
1-927 4.163 9.858 15-468 20.2300 25.332 30.200 35.006 40.196 
GECEEES cer 0 aise: aphesnedpéd, (ie bailpnioh Gautama dicate ane eu | 
30. -0.000 ~-0.000 0-000 0.001 0.000 0-001 0.000 voor ©"! 6.001 
25. =-0.000 -0.000 -0.000 -0.001 -0.000 -0.001 -0.001 -0.001 -0.001 
20. =-0.000 0.000 0.001 0.001 0.001 0.000 0.001 0.001 0.001 
15e 0.000 -0-000 = -0-000 =-0.000 »=--0.000 = -0.901 + —-0.000 -0.001 -0.C01 
106 0.000 0.000 -0.000 <-0.000 -0.000 =0.000 0.000 -0.000 -0.0c0 


INTERNATIONAL OCEANOGRAPHIC TASLE SALINITY VALUES IN PARTS PER THOUSAND 
MINUS. THE SALINITY VALUES CALCULATED BY FOFONIFF 
PRESSURE IS 1000-0 DECIBARS 
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TABLE 16(c) 


SALINITIES (0709) 


1.927 42163 9.858 15-468 202300 edie sae 30.200 352000 40.196 


TEMPERATURE(48) ag 
DEGREES CELSIUS 


306 -0.000 -0.000 0.000 0.001 0-000 0.0Ct _ 9-000 0.001 0.CC1 
256 -0.0900 -0.000 -0.000 -0.001 -0.000 -0.002 -0-001 -0.001 -0.001 
20-6 -0-000 0.000 0.001 0.001 0-001 -0.000 0.001 0.001 0.001 
1Se -0.000 -0 .000 -0.000 -0.000 -0.000 -0.001 -0-000 -0.001 -0.0C1 
10. 0-000 0-000 -0.000 -0.000 -0.000 -0.000 0.000 -0 2000 -0.000 


INTERNATIONAL OCEANCGRAPHIC TABLE. SALINITY VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED BY FOFONODFF 
PRESSURE IS 2000-0 DECIBARS 


TABLE 16 (a) 


SALINITIES (0700) 


1.927 4.2163 9.2858 150468 20.300 25-332 30.200 352009 40.196 


TEMPERATURE (48) 
OEGREES CELSIUS 


306 -0.000 -0-000 0.000 0-001 0.000 0.901 0.000 0.001 02001 
256 -0.000 -0-000 -0.000 -0.001 -0-000 -90.001 -0.001 ~0.001 -0-COl 
206 -0.000 0.000 0.001 0-001 0.001 -0.0900 0.001 0.001 Q0.cOl 
1Se -0.000 -0.000 -0.000 -0.000 -0.000 9.901 “0.000% -9,001.. =0.001 
10. 0.000 0-000 -0.000 -0-000 -0.000 -9.000 0.000 -90.0090 -0.000 


INTERNATIONAL OCEANOGRAPHIC TABLE SALINITY VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED BY FOFONOFF 
PRESSURE IS 5000-0 DECI®@ARS 


1.927 


TEMPERATURE (48) 
OEGREES CELSIUS 


3060 
256 
206 
Se 
10.6 


TEMPERATURE (48) 


-0.004 
-0.002 
-02000 
-0.000 
-0.000 


42163 
-0.006 
-0.002 
-0.000 
-0.000 
-0.001 


9.858 


- 02004 
-0-000 

0.002 
-0.000 
-0.004 
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TABLE 


SALINITIES 


15.468 


0.001 
0.003 
0.004% 
-0.000 
-0.007 


202300 


17 (a) 


(0700) 
252332 


302290 


352009 


0.000 
-9 2001 
02002 
-0 -000 
0-000 


INTERNATIONAL OCEANCGRAPHIC TABLE SALINITY VALUES IN PARTS PER THOUSAND 


MINUS THE SALINITY VALUES CALCULATED BY 
0.0 DECIBARS 


PRESSU 


OEGREES CELSIUS 


306 
256 
206 
iSe 
106 


-0.004 
-0.062 
-¢C.000 
-0.000 
-0.000 


RE IS 


-0-002 
-0-000 
-0.000 
-0.001 


SALINI 


TABLE 17(b) 


SALINITIES 
15-468 202300 
0.001 0-004 
0.9003 0.005 
0-004 02005 
-0.000 -0.9000 
-0.007 -0.007 


(0700) 


25-332 


302200 


352000 


IKTERNATIONAL OCEANOGRAPHIC TABLE SALINITY VALUES IN PARTS PER THOUSAND 


MINUS THE SALINITY VALUES CALCULATED BY 


PRESSURE IS 1000.0 DECIBARS 


SALINI 


-0.C00 
0.cOl 


40-196 
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TABLE 17 (c) 


SALINITIES (0700) 
: 1.927 4.163 9-858 15-468 20.300 25.332 30.200 35000 40.196 


STE RA ACT ruc 08) ae, TP ce ig “oa a ha a sg eae en a ere ee aan eer 
OEGREES CELSIUS 


30-6 0.004 -0.006 -0.004 0.001 0.004 0-004 0.002 0-000 0.000 
256 -0.002 -0.002 -0-000 0.003 0.005 0.004 0.001 -0.001 -0.C02 
206 -0.000 ~0.000 0.c02 0.004 0.005 0.993 0.003 9.002 0.001 
1S. -0.000 -0.000 -0.000 -0-000 -0.000 -0.000 0.900 -0 .000 0.000 
10-6 -C.000 -0.001 -0.005 -0.007 -0.007 -0.905 -0.002 0-000 0.002 


IKTERNATIONAL OCEANOGRAPHIC TABLE SALINITY VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED BY SALINI 
PRESSURE IS 2000.0 DECIBARS 


TABLE 17(d) 


SALINITIES (0700) 


1.927 4.163 9.858 154468 2046300 25.332 30.290 35.900 494196 

TEMPERATURE C00) can mitt | get ink Ge ae Cine Al CM aie Oe a ee ae es ae ha er ee ais Gain 
DEGREES CELSIUS 

30-6  =0.004  -0.006 -9.004 0.001 0.003 0.904 02002 020900 9-C00 

252 30.9002 -0.002 -0.000 0.003 0.005 0.903 0.091 -Q.001 -0.002 

202 -0.001 0.000 0.002 0.004 0.005 0.903 0.093 0-002 0.002 

15¢  -0.000 -0-000 ~-0-000 =-0.000 -0.000 -0.091 -0.000 ~0.000 0.001 

106 0.000 -0.001 =-0-.005 -0.007 -0.007 -0.906 -0.003 0.000 0.002 


INTERNATIONAL OCEANOGRAPHIC TABLE SALINITY VALUES IN PARTS PER THOUSAND 
MINUS THE SALINITY VALUES CALCULATED BY SALINI 
PRESSURE [IS S500C.0 OECIBARS 
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DOUBLE PRECISION FUNCTION BENN2 
IMPLICIT REAL*8 (A=H.D—Z) 


RP = C(S,TsP)7C(35415,0) 
TEMPERATURE IS T(68) 


TSQ.-= TXT, 

TFT = TSQ*TSO 

PSO = P*P 

F = 1260836D—-5*P - 524845D-10*P 
F = F/(120D0 + 3-07860-2*T + 3el 
RT = 0e676518D0 + 0-200402D—-1*T 
1 - 0462180910-5*TSQ*T + 0.66 
RST = R7(1-00 + F) 

R = RST/ZRT 

RSQ = R*R 

RFT = RSQ*¥RSQ 

BENN2 = —-0.208996D0 + 28.856700* 
1 = 1042661 869D0*RSQ*¥R + Se 
2 + R¥(R = 12D00)*(0-4420-— 
2 + (1225D0-4 = 2.-9D0-6*T )* 
T =} TSAVE 

RE TURN 

FND 


DOUBLE PRECISION FUNCHION MICS 
IMPLICIT REAL *8B (A-H.0—-Z) 
EFQUATION DUE TO MILLERO ET Ale, 


NO PRESSURE DEPENDENCE 


(TsP eR) 


SQ + 62166D=15*PSQ*P 
69D0-4*TSQ) 

+ 021227090-3*TSQ 

B405D—7*TFT = 0295646D— 9*¥TFT RT 


R + 12213832D0*RSQ 
98624D90*RFT = 123231100 *RFT*R 
1*T — 0e46D0—3* TSO — 460-3¥*R*T 
P ) 


(T,R) 


1976 


R= 26Se70) 

TSQ = TET 

TFT = TSQ*TSG 

QRBAT = 066765245300 + 9.291316510~-1*T + 02998865850-4*TSOQ 

1 - 01942601 50-6*TSO*T = 0667249142D=3%TFT 

QT = R/RRAT 

R15 = RT + LeD—S#¥RTH(RT = LeDO) RCT - 1506D9)*(9067D1 — 762D1*RQT 
1  3e73DL¥ERTHERT — (9.6300 + %.21DD#RT#RT I(T = 152D0)) 
R15SQ = R15*R15 

RISFT = F15SQ*R155Q 

SALINITY CALCULATION 

MILL = 26 725861D1*R815 + 16906186D1¥*R1559 - 2672383501 *RIS5SQ*QI15 
1 + 2eTODIBIDI*RISFT — 1Le419791DL*RISFT*RIS 
2 + 3.01619DC ¥RISFT*R1559 

RETURN 


END 


A ANNADADA 
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DOUBLE PRECISIOGN FUNCTION RH2 (TePoeR? 
RETURNS A SALINITY VALUE GIVEN: 


PRESSURE *P*® IN DBARS 
TEMPERATURE *T* IN DEGREES CELSIUS 4 T48) 
R= R(S,T,P) 

FORMULA OUE TO RIBE AND HOWE 


IMPLICIT REAL *8 (A=H»9—-Z) 


RC =664 7652 450—1+T*( 2291 31660—-2+4+T *(9.988659D0=-S5+t+T 
R *(—1.9426020—7—-T*64.724914D-9))9 
R1=(P*(1.8993D—-6—P *5 e710—-11))*(1 -00#4e6498D0—-4* 
R DEXP (2 -.6591503/(T+22.73165D2)) ) 

G=— 1 6 74830—24T* (-5 e905 8D—44T *(-— 2 64530-6+T *1 2.99598) ) 
D=7-310—-14+248D—3*T 

A=3-389D0+T*¥(=-2 .99D—-2+4+T*(=16- 1L620—-34+T*2.25D-5)) 

H=— 3 -67D— 54+T *(—-9.6830— 7+ T# (—- 2.97 30—-84+T* 32.59D0—10)) 
RH2 =3eSD1I—(R—-RO*(1-DO04R1))7G/(1-004+0¥R1) 

RH2 =RH2 +(1-D00#R1*AY*®H*E(325D1—RH2 )**2/G 

IF (RH2eL Te202D0) RH2 = RH2 + 1LelD—6*(T + 20.9)*(23.D0 
RE TURN 

END 


RH2) **3 
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QONUBLF PRECISION FUNCTION FOF (T,P,) 
IMPLFCTY REAL *a) CAS Ue Ua Zz } 
COO ORO I OO IR OIRO RO IO RIG IGE ROR ICR FORK RR ar tek tok irk kak ok Sk ee Wee ie ie ak 
C 


~ 


Cc FUNCT TIONS FOR THE CALCULATION OF RP = CCT. SeP)70C(T 2599) 
Cc 
G(T) = 12519200 = 465302D-2*T + 863089D0~4eT*XT — 7e9D-6*T¥T FT 
F(P) = 12¢0420-3*P =— 34639130-3*2*P + 343D-13*P*PP 
H(P) = 4.D0=4 + 265 77D—5S*¥P — 2e492D0—-9*PP 
JOT) = 12DO = 1265350-1%*T + Be27ENK3B*THT — 16.65 7D—4R THT KT 
LCT) = 6.950—3, ~ 7250-5" T 
RPFE(SeT»sP) = 1-00 + teoD=2e(G(T)*F(P) + HCP) * ITT) D* 
1 {1-00 + LCT)*(135-209 — S)) 
C 
= FUNCTION FOR THE CALCULATION OF RT = C(Ts35e0)/C(15,s 35,0) 
C 
RTE(T) = 026765245300 + 04620131 661N-1*T + 046998865 85D0-4*T*T 
1 =~ 0e1942601 SD-6¥THETHT = 0266724914 2D0-8 #7 &T XT XT 
C 
. FUNCTION FOR THE CALCULATION OF R15 = CO1505009 )/0(15e3500) 
G WHERE RS = CCT,S99)/C0T, 3599) 
ca 
PISF(RST) = 2S + LeD—S*¥(RS*(RS — 1-D0)¥*(T - 15-D00))* 
1 (964700 = 72eD0*RS + 37-¢300*RS¥ERS 
Pea —- (0.6306 + 9-21D0*R5S¥*8S)*(T - 15299) ) 
COCO HOR IOI OI IO OI IOI IO OR IO IC IIR III III I IOI IR OR Ri ROI Ra Hk 3k ak ak ak ak 4a ak ak oe ak 
¢ T TEMPERATURE CELSIUS (T48) 
S P PRESSUPE (DBAR) 
Cc R ClSeT2PI/C(35015090) 
C 
& ITFRATIVE PROCEDURE: WHEN CHANGE IN SALINITY IS LESS THAN TOLER 
a PARTS PER THOUSAND THEN TERMINATE THE PROCEDURE. 
Cc USE 352-0 AS THE INITTAL SALINITY. 
G 


SOLD = 35-090 
TOLER = 0.00100 


G 
10 RP = RPF(SOLDeTsP) 
RS = PS(RPKRTF(T)) 
215 = RISFCRS.T) 
R15SQ = R15*R15 
R1SFT = R15SQ*R15S0 
cS COMPUTATION CF THE SALINITY 
SNFW = -06C899609 + 2842972D09*Q215 + 1228083207 *R1559 
1 - 10 ¢67869D00¥*¥RISSQERIS + 5Se98624D0*RISFT 
= - 123231100 *RISFT*RI5 


DELTAS = DABS(SNEW, = SOLD) 
SOLD = SNEW 

IFsn (DELTAS.GT.TOLGRI, GO TO.10 
FOF = SNEW 

RETURN 
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one 


RUBS TE. CRE ClStTON FUNCTION SALINE (1, P46) 
IMPLICIT PEAL*8 (A—K,0=2Z) 


PROGRAMMED BY TREVOR SANKEY IDS WORMLEY 
RETURNS SALINITY IN PARTS PER THOUSAND 
ARGUMENTS P PRESSURE LN DECI BARS 
aS TEMPERATURE DEGREES: C1 CT48) 
G CONDUCTIVITY IN MMHOS/CM 
VALIDITY P Oe TO O8Cl0. 04, T CeO TQ. 30 «Os, SACLE tyes Gel ht 40% 


NeSe FOR THIS TEST ONLY COMMENT SYMBOL SUT ON THE “T6sS'TO..T43 
STATSMENT:e REMOVE THE COMMENT SYMBOL IF T63 USED. 


CONVEET TI 1948 TEMPERATURE SCALE 


hes (—S. 86% ute Gl «0G + 4 2889-4 ))*T 

CG = (A= 7690-65T £8 .3089D=4) TF = 4£653320—-2).*7 £°79.519200 
St 0S FORK TSP eos SI1L 30K 8} *P 1604 20—3,) *P 

H = (=2.e492D—-9*P + 20D 7ITD=-5)*P + 4.0-4 

Cd JIC 6570-441 + Bec 760-3) *T ~~ 04.15 35903*T + be DO 
CL = —7e6N—5*T + 6295D—3 

Be = UF XGG 4+ F*E3) *0.01Lb0 

RSW ANT COEFF IC TENTS A #.0*S* = G{P, 7, S)7G(0, Ts:S) 
DPS = FB ECs 

A= =O%*B8S DO Bit 4.00 

TEMPERATURE VARIATION CF CONDUCTIVITY (CREASE FIT) 


cp = (00=-.5322729-8*T = 2.9241 380—7)*T + 12.0919834D0—4) *T 
+ 9.C0201181300)*T + C.676538D6 
CALCULATE RATIO G(P,»T-S)/G(0,T, 35) GlOs1l5+s35) ITs ASSUMED 79 
RE 42.895 
RTS = G/(4224896D0*CP) 


TERM SCNT Tee TeMPERATURE “GORRECTYLON TO CONDUCTIVITY RATIO CB ANO 'A} 
Q = (-8.-9N—$4*T + BeD—-2)*T = 1.09 
GCALTCLATION OF THE- SALINI TY 
THIS IS A STRONGLY CONVERGENT ITERATIVE PROCESS AS THE PRESSURE 
CORRECTION 1S wEAKLY DEPENDENT ON SALINITY. THE CALCULATION IS 
DONE TwWICe&. 
BiRS DT PVUS PNG SACI NEY (OF 3560 (9OLCGET CAN. INTERMEDIATE “VALUE FOF LS 
SECOND USING THE UNTERMEDIATE S TO GET THE. FINAL RESULT. 
THE SE SUERT ING ERRGRS PARE TESS THAN 0.0003 PET. 
SY MIEDING = SiS 5 Dye 
DOO ea se 2 
CALCULATE THE PRESSURE CORRECTION AS A FUNCTION ‘OF SALINITY 
Ssh = peas MIG ee ee as 
APPUY THE PRESSURE CORRECTION 10 (GIVE SG COsto:5) 766057 63) 
RF = RTS/SRP 
APPLY THE TEMPFRATURE CORRECTION TO RATIND 
TE SGET {GAG lSis SIG COs tS5 35) 
Roa= (0 ($4 sOD—34R FP 4s O2 20 67-4RT i= 0617 509 EKO + 152 DO)*RT 
APPLY THE INTs TABLES FORMULA TO GET SALINITY 
SALINI = (00 (1-32 31100*R + 5.98624D0)*R = 15.67869D0) xR 
+ 12-808332D0D0)*R + 28.297200) *P ~- 9.98996D0 
CONT INUE 
RPE TURN 
END 


~ 
Ww 


A 
be 
a | 


a Dae EROS 2 ghy pare “9 ines. 
a. Shy: fg! : . Saf b= 
} & ae F ; 
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ABSTRACT 


The deep water in Alberni Inlet appears to undergo renewal on an 
annual basis, with the replacement water arising from upwelling on the west 
coast. Available water property data are examined via time series plots 
and temperature-salinity diagrams for evidence to support this theory. 
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INTRODUCTION 


Alberni Inlet is located on the west coast of Vancouver Island, 
connecting with the Pacific Ocean through both Trevor Channel and Imperial 
Eagle Channel (Fig. 1). The total length is about 69 km, whichever 
channel is followed, and the mean width is about 1.3 km (Pickard, 1963). 
The system comprises a comparatively small inner basin at the east end 
of Alberni Inlet and a much larger outer basin extending westward to the 
ocean. The inner and outer basins are separated by a shallow sill at a 
depth of about 37 m, in the vicinity of Sproat Narrows. The extreme 
westerly end of the outer basin is separated from the ocean by another 
shallow sill, at a depth of about 40 m. However, there is a deeper 
waterway between the outer basin and the Pacific Ocean, via Imperial Eagle 
Channel and Junction Passage, where the shallowest depth is about 88 m. 
Junction Passage connects to Trevor Channel near the mid-point of the outer 
basin. 


The harbour area immediately adjacent to Port Alberni, at the 
eastern end of the system, has been extensively studied for many years 
because of the existence of a pulp mill in that area. Much research has 
also been done in relation to the near-surface water of the inner basin, 
because the mill effluent is dispersed within this layer. Interest has 
now been aroused in the exchange of the deep waters in connection with 
dredge-spoil dump in the inner basin. There have been relatively few 
measurements actually made in the deep waters of either the inner or outer 
basin. The data have been due principally to Waldichuk et al. (1968), with 
some earlier measurements obtained by the Pacific Oceanographic Group 
(1957), and one comprehensive cruise by the Institute of Oceanography at 
the University of British Columbia (1959). 


The data which are available strongly suggest an annual renewal of 
the deep water in both basins. The likely source of this water is 
upwelling on the Pacific coast. This phenomenon as a source of water for 
annual rejuvenation of the outer basin water was suggested as a possibility 
by Tully (1949). The suggestion was subsequently supported by Pickard (1963) 
on the basis of some additional observations. 
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UPWELLING AS A SOURCE 


Upwelling along the west coast of Vancouver Island is known to 
occur in the summer months, apparently with great regularity, as reported 
by Tully (1949), Pickard (1953, 1963), Doe (1955) and Lane (1963). 

Beginning (usually) in the months of April or May and continuing through 
September, the winds along the coast blow predominantly from the north-west. 
The stress on the water surface causes a divergence resulting in, after the 
time lag involved in accelerating large water masses, a net transport off- 
shore. The replacement waters arise in part, at least, from upwelling of 
the deeper ocean waters. 


At some point, the upwelled water, with its relatively higher 
density, begins running into the outer basin of the inlet system via 
Junction Passage. It accumulates at a depth appropriate to its density. 
The resident water in the outer basin is then uplifted and eventually 
starts flowing into the inner basin, replacing some deep water there. In 
this case, one would expect a temperature-salinity (T-S) diagram to show 
that the deep water in the inner basin is the same as water from 
intermediate depths in the outer basin (providing the data were obtained 
at the appropriate time). A slight increase in oxygen levels could be 
expected because the mid-depth water normally contains more dissolved oxygen 
(DO) than the deeper water. If the process continues for a sufficient 
length of time, one would expect complete replacement of the outer basin 
water, below some depth which depends on the magnitude of the upwelling, 
with nearly homogeneous water having the properties of the upwelled coastal 
water, i.e. the salinity will be increased and the temperature decreased 
compared to the water originally resident in the basin. Likewise, there 
would be an increase in DO to a value which, while still not large, is 
relatively greater than the previous value. At this point, the "new" water 
in the outer basin might be in a position to spill over into the inner 
basin until it, too, becomes homogeneous in the deep water. If the 
upwelling process is very intense, higher density water should pour into 
the inner basin via both Junction Passage and the seaward end of Trevor 
Channel, hastening the exchange process. Since the nature of the upwelling 
may change somewhat over time, the basin water may not be completely 
homogeneous and there will likely be some differences in water 
characteristics between inner and outer basins. However, if complete 
renewal of deep water in both basins does occur in the same year, one would 
expect the T-S diagrams to show the same general trend (especially 
immediately after cessation of renewal) because the water is from the same 
source. 


It is actually possible for upwelling to occur at any time of the 
year when the wind blows strongly from the north-west for a sufficient 
length of time. An exchange of basin water at intermediate depths may then 
occur, depending on the relative densities. 


When exchanges are not actively occurring, then other processes 
take over. In particular, in the deep water, diffusive processes predominate. 
This results in a gradual reduction of salinity and an increase in 
temperature, in general. DO is also reduced by diffusion, but the situation 
here is further complicated by oxidation processes. 


EXAMINATION OF TIME SERIES DATA 


The first evidence for an annual renewal of inner basin water is 
shown in Fig. 2, where the available DO data at 100 m depth for eleven 
different years are plotted on a time axis spanning one year. The data are 
from a location at or near Stn. A-7A. Monthly values are available for 
the 1966 period and these are emphasized by connecting them with a solid 
line. While there is a sparsity of data in the late winter months, the 
tendency for samples taken during the other seasons, in all *or tne years, 
to fall approximately along the same curve is remarkable. This portion of 
the data represents a period when diffusive processes are holding sway. 
For each year, if water renewal had not occurred in the preceding spring 
season, then one would expect the DO in the deep water to have disappeared 
almost completely (on the basis of the rates of change implied by the 
data) unless the downward diffusion of oxygen was sufficient to hold it 
just above an anoxic state. 


Similar plots are given for salinity (Fig. 3) and temperature 
(Fig. 4) at a depth of 100 m. In all of the plots, it is apparent that 
Alberni Inlet falls into the general behavioural classification of "saw 
tooth", as given by Pickard (1975) for various other British Columbia 
inlets, wherein there is an annual variation consisting of a rapid rise of 
the property values, followed by a slower decline. Especially in the 
1966 data, there appears to be a definite lag between the onset of the 
increase in DO and the increase in salinity or decrease in temperature, as 
well as in the occurrence of peak values of these properties. A possible 
explanation for this is suggested below, during the consideration of 
depth-time plots. However, it should be pointed out here that the lag may 
not be as pronounced as it first appears to be, with the deception arising 
from the considerable length of time between samples. 
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Fig. 5 is a depth-time plot for the density structure at Stn. A-7A 
in the inner basin, covering the period of July 1965 through January 19678 
Density, as exemplified by specific gravity anomaly (sigma-T), generally 
follows the same trend as salinity. Fig. 6 is a similar plot for DOL “These 
plots are derived from monthly samples at standard depths. At the beginning 
of the period in 1965, it is clear that there has been a recent renewal of 
all of the basin water below sill depth because of the relatively high 
density and because of the homogeneity indicated by both the sigma-T and DO 
plots. In October 1965, therefis an indication of an incursion of water at 
a depth of about 50 m. This is shown by a slight uplift in the isopleths 
for both sigma-T and DO, due to the displacement upwards of the lower-density 
resident water with its particular DO content. In late January and early 
February of 1966, it is likely that water of approximately the same density 
as that at a depth of 75 m or so in the inner basin appeared at the sill 
and began running into the basin. This water had a slightly higher DO 
content than the resident water. Again, as the influx continued, the less 
dense water was displaced significantly upwards as shown by the sigma-T 
contours for 24.0 and less. The 24.5 contour was not affected at this time. 
The displacement is also shown in the DO contours, where water of relatively 
low DO content was raised to a much higher position in the water column. 
These data for Stn. A-7A are consistent with similar data from at least two 
adjacent hydrographic stations, supporting the supposition that the influxes 
are real rather than spurious products of aliasing. Given sufficient inform- 
ation about the basin geometry, it would be possible to calculate the 
approximate volumes of water involved in such mid-depth exchanges. 


Moving into the upwelling season, apparently commencing about late 
March in 1966 and continuing into June, it is apparent from the plots that 
water of high density and high DO content was coming into the inner basin. 
At first, the upwelled water was relatively high in DO, increasing the 
inner basin content to a maximum of 6 mg/2 in May. As the upwelling 
continued even more strongly, bringing up water from greater depths off the 
west coast, the density was increased but the DO level was reduced. Thus, 
the density peaked in June, lagging somewhat behind the oxygen peak. At 
this time, the inner basin water had been completely exchanged, leaving it 
almost homogeneous below 20 m depth. While actual data is lacking for the 
outer basin during the same period, it can be assumed from the nature of the 
process that the outer basin water was also nearly homogeneous over much 
of its depth. In fact, it probably contained deep water of even greater 
density than that in the inner basin because of the much greater depth of 
the passage connecting the outer basin with the open ocean, a postulate 
supported by an examination of data obtained in August. 


In October-November of 1966, a situation analogous to that observed 
at approximately the same time in the previous year prevailed. An incursion 
of water had occurred to a depth of about 60-70 m, resulting in a 
substantial uplift of the water property isopleths. Two sets of data 
obtained in September and December of 1967 (not shown in the figures) 
strongly suggest that a major influx also occurred in that year. Certainly, 
in contrast to the uncertainty about DO sources or sinks, one can only 
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expect the deep water to become less dense as time progresses. More 
particularly, the density of the water normally depends much more on 
salinity than it does on temperature and the only source for high salinity 
water is upwelling on the west coast. Judging again from. the available 
data, it appears that salinity may be reduced by almost 1 °/oo per year 

by the downward diffusion of fresh water. On this basis, if an annual 
exchange did not occur, one would then expect to see in the following year 
values for salinity, at a depth of 100 m in the inner basin, of less than 
cues /oo. In fact, the minimum value in any of the data sets is greater 
than 31.7°/oo. 


TEMPERATURE-SALINITY RELATIONSHIPS 


We now turn to an examination of T-S relationships. In nine 
instances in eight years, data are available simultaneously from stations 
in each of the inner and outer basins. Unfortunately, in only one case 
were the data obtained near the anticipated time of complete renewal of 
the basin water. In most cases, the data were taken well after such time. 
Thus, in any inter-basin comparisons, it is necessary to make allowances 
for the effect of diffusion and for the likelihood of higher density deep 
waters in the outer basin because of the Junction Passage connection to 
the coast. First, as an example of the kind of information one can gain 
about the water within a given basin, consider Fig. 7. Data are plotted for 
each of six months. For the initial three months, deep water changes are 
attributed to diffusion. By following the data point at a depth of 100 m, 
it can be seen that the density is decreasing. Then, an exchange process 
starts sometime in February, with denser water replacement occuring near 
50 m. In March, the influx is apparent at 70 m. By mid-April, there has 
been a considerable increase in density at 70 m. The water at a depth of 
100 m has not yet begun to increase in density, but the rate of reduction 
of this property by diffusion has been greatly reduced. In May, and again 
in June, a very substantial increase in density has taken place at all 
depths, indicating complete exchange of the basin water. The clustering of 
the data points shows the near homogeneity of the water mass. From this 
point on, the data (not plotted) again show a gradual reduction in density 
due to diffusion. For depths shallower than about 50 m, changes in water 
properties may be influenced by storms, run-off, entrainment and uplifted 
water from inflows at intermediate depths. Such changes are much more 
difficult to follow on a T-S diagram than are the deep water changes. 


The available data have served to point out that the water in both 
basins generally exhibited considerable differences in properties from year 
to year, but in any given year there was a strong correspondence in water 
properties between inner and outer basins. This suggests, as previously 
postulated, that consistent renewal of the deep water in both basins was 
occurring from the same source. Figs. 8 and 9 are given here as specific 
illustration of this in four particular years. For each year, a T-S curve 
is shown for a station in each basin. The correspondence of water types 
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Figure 7. T-S diagram for the inner basin of Alberni Inlet, 1966. 
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Figure 9. T-S diagram for the inner and outer basins 
of Alberni Inlet, 1954 and 1961. 


be 


is indicated by the proximity of the inner and outer basin curves to one 
another, again making allowances for the effects previously noted. In 
addition, further confirmation is given for another two years in two 
subsequent T-S diagrams (Figs. 10 and 11). 


The T-S diagram in Fig. 10 presents the data obtained for both basins 
on two occasions in 1959. For the outer basin, the water in May was 
considerably less dense than it was in the following August, indicating an 
influx at some time during the intervening period. The water below a depth 
of 50 m, in August, was all of higher density than any of the water resident 
in the basin in May. Above 50 m, that water mass shows different properties 
in August than in May, indicating that replacement had occurred over the 
whole depth of the basin. For the inner basin, the density of the water at 
a depth of 100 m in August corresponded approximately to the outer basin 
water at 30 m in the same month. Since there was no question of access- 
ibility, the depth of the sill separating the basins being about 37 m, one 
assumes that the same water mass was involved, spilling into the inner basin 
to a depth appropriate to its density. Further reinforcement of this 
suggestion is provided by the DO values, which were 4.22 mg/% in both 
instances, and by the fact that the August T-S curves were nearly coincident 
and quite different in slope from the May curves. Therefore, it appears 
likely that complete replacement of the water in both basins occurred, from 
the same eventual source. 


An earlier occasion on which some concurrent data occurs for both 
basins is 1941. The T-S curves are shown in Fig. 11. The character of the 
water in the outer basin (Stn. C) appears, from an examination of additional 
intervening sets of data, to have been changing more or less continuously 
over the period shown, i.e. from May into July. Thus, it seems that water 
upwelling on the coast was running into the outer basin for much of this 
period, replacing and uplifting the resident water. The July data suggest 
that nothing very drastic was yet occurring in the inner basin, although 
the water at sill depth seems to be sufficiently dense to be capable of 
flowing into the basin to a depth of about 100 m. Whatever may have 
happened at this point, it is certain that flushing of the inner basin had 
been accomplished before the end of August. The replacement water 
corresponds in properties to that found below sill depth in the outer basin 
in July. The inference is that upwelled water continued to run into the 
outer basin for some portion of the July-August period, raising the water 
from 50 or 60 m to sill depth. This water then proceeded to flush out the 
inner basin. Of particular interest in 1941 is the fact that temperatures 
throughout the water column in both basins were appreciably higher than 
those observed at any other time. The year 1941 was also one of unusually 
high temperature in the eastern Pacific Ocean, as demonstrated by the daily 
seawater samples taken at west coast lighthouses (Hollister, 1972; Tabata, 
1976) » 
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Figure 10. T-S diagram for the inner and outer 
basins of Alberni Inlet, 1959 
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CONCLUSION 


In most years for which data are available, there is substantial 
evidence to indicate that a complete renewal of the water in both the inner 
and outer basins of Alberni Inlet has occurred in that year. There is a 
further implication, because of the prevailing magnitudes of water property 
values and the effect that diffusion would have on these values, that 
renewal has also occurred in each year preceding a year for which data were 
obtained. The only reasonable source of new water is upwelling of deep 
ocean water off the west coast. Also, the period during which the flushing 
of the basins begins would seem to coincide with the onset of the upwelling 
season. Since an apparently invariable annual cycle of winds is the chief 
cause of upwelling, it seems very likely that an annual cycle of renewal 
of the waters of Alberni Inlet will also prevail. 
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ABSTRACT 


Physical, chemical and biological oceanographic observations are made from 
the weathership at Ocean Weather Station Papa, and between Esquimalt and 
Station Papa, on a routine continuing basis, Physical oceanography data 
only are shown, including profiles obtained with bottle casts, and 


conductivity-temperature-pressure instruments. 


Surface observations are also 
shown. 
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INTRODUCTION 


Canadian operation of Ocean Weather Station P (Latitude 50°00'N, 
Longitude 145°00'W) was inaugurated in December, 1950. The station is occu- 
pied primarily to make meteorological observations of the surface and upper 
air and to provide an air-sea rescue service. The station is manned by two 
vessels operated by the Marine Services Branch of the Ministry of Transport. 
They are the CCGS Vancouver and the CCGS Quadra. Each ship remains on station 
for a period of six weeks, and is then relieved by the alternate ship, thus 
maintaining a continuous watch. 


Bathythermograph observations have been made at Station P since 
July 1952. A program of more extensive oceanographic observations commenced 
in August 1956. This was extended in April 1959, by the addition of a series 
of oceanographic stations along the route to and from Station P and Swiftsure 
Bank. These stations are known as Line P stations. The number of stations on 
Line P has been increased twice and now consists of twelve stations (Fig. 1). 
Bathythermograph observations and surface salinity sample collections, in 
addition to being made on Line P oceanographic stations, are also made at odd 
meridians at 40', i.e. 139°40'W, 141°40'W, etc. These stations are known as 
Line P BT stations. Data observed prior to 1968 has been indexed by Collins 
At rable! [6R969) ; 


The present record includes hydrographic, continuously sampled STP 
and surface salinity and temperature data collected from the CCGS Quadra 
during the period 9 January to 18 February 1976. 


All physical oceanographic data have been stored by the Canadian 
Oceanographic Data Centre (CODC), 615 Booth Street, Ottawa, Ontario, Canada. 
Requests for these data should be directed to CODC. 


Biological and productivity data are published in the Manuscript 
Report series of the Fisheries Research Board of Canada (FRB), Pacific 
Biological Station, Nanaimo, British Columbia, Canada. Requests for these 
data should be directed to FRB. 


Marine geochemical data are for the Ocean Chemistry Group, Ocean 
and Aquatic Sciences, Environment Canada, 512-1230 Government Street, Victoria, 
British Columbia, Canada. 


PROGRAM OF OBSERVATIONS FROM CCGS QUADRA, 9 JANUARY - 18 FEBRUARY 1976 
(P-76-1) (CODC Ref. No. 15-76-001) 


Oceanographic observations were made by Mr. B. R. de Lange Boom 
and Mr. L. Blower of Seakem Oceanography Ltd., Victoria, B.C. 


Enroute to Station P, Line P Stations 2 and 5 were occupied and a 
hydrocast done; Station 2 to near bottom, Station 5 to 1500 metres. AI1l 
other stations were missed due to poor weather. No STP profiles were taken 
because of instrument problems. 


Salinity, nitrate, alkalinity and total CO, samples were taken 
from the seawater loop at Stations 1-8 and 12. Stations 9-11 surface samples 
were collected from a bucket when the seawater loop was not operational. A 
bucket was used to collect surface salinity samples at Stations 1-5, and 
salinity samples were also taken from the loop for Line P BT, or half 
stations 54 to 1235. 


Mechanical BT or XBT's were taken at all stations but 3, 4, and 6, 
Surface tarball tows were made at Stations 8 and 10. 


At Station P the oceanographic program was carried out as follows: 


I. Physical Oceanography 


1) Profiles of salinity, temperature and oxygen were obtained from 6 hydro- 
graphic stations to near bottom (4200 metres), except cast 4 which 
reached only 3000 metres, 


2) 8 STP profiles to 1500 metres, 1 to 800 m, 6 to 700 m, and 1 to 300 
metres were obtained. Problems with the deck unit prevented completion 
of each deep cast to 1500 m. 


3) BT's were taken every three hours to coincide with meteorological 
observations, encoded and transmitted according to the IGOSS format. 


4) Salinity samples daily at 0000 hrs GMT from the seawater loop or from 
a bucket when the loop was no operational. 


II. Marine Geochemistry 


1) Samples for nutrients and tritium were obtained from 6 depths to 500 m. 
Nutrient and salinity samples were also collected daily at 0000 hrs GMT 
from the seawater loop. For one 24 hour period, nutrient samples were 


taken hourly from the loop. Two surface tritium samples were also 
obtained from surface bottles. 


2) Alkalinity and total CO» samples were taken every 3-4 days from the 
seawater loop and in addition one deep profile (4200 m) was ‘obtained. 


spec Ainx CO» samples were taken in quadruplicate at weekly intervals. 


4) With each deep cast of the physical program (6 in all) duplicate 
seawater C-13 samples were taken at 2490 m. Two sets of air C-13 
samples were taken, 


5) Two seawater C-14 samples were extracted from 45 gallons of seawater 
taken from the seawater loop. 


6) Six 15 litre hydrocarbon samples were obtained, 


7) Six tarball tows of 15 minutes duration each were completed. 


Tavis Biological and Productivity 


Samples were obtained as follows: 


1) 5 - 150 metre vertical plankton hauls 
2 - 1200 metre vertical plankton hauls 
7 - Surface plankton tows for 10 minutes in the evening (at sundown). 


2) During the first and last week on Station P, a bottle cast was made to 
obtain nitrate and plant pigment profiles. In between, once each week 
a surface bucket sample was taken for nitrates and pigments. 


3) A large squid was netted during the first 1200 m vertical haul and 
preserved. 


En route from Station P, only Station 9 was occupied where a 1500 m 
hydrocast and an STD were made. Salinity, nutrient, nitrate, alkalinity and 
total CO, were taken from the seawater loop at Stations 12 - 7. Salinity 
samples were also drawn from the loop for half stations 12% to 74. Hydro- 
carbon samples were collected for Stations 12 - 9. The PCO system and the 
thermosalinograph ran continuously from Station 12 to Station 7. Mechanical 
BT or XBT's were taken at Line P Stations 12 - 9 including half stations. 


Observations and Other Agencies 


1) Marine mammal observations were made by the ship's officers for 
Mr. I. McAskie, Fisheries Research Board of Canada, Pacific Biological 
Station, Nanaimo, B. C., Canada. 


2) Bird observations were made by the ship's officers for Dr. M. Myres, 
University of Alberta, Calgary, Alberta, Canada and Mr. J. Guiguet, 
Curator of Birds and Mammals, Provincial Museum, Department of Recreation 
and Conservation, Victoria, British Columbia, Canada, 


3) Air CO) samples weekly in duplicate for Scripps Institution of Oceano- 
graphy, La Jolla, San Diego, Caldfornia, U.S. A. 


Data was precessed for publication by Ms. M. Sainsbury and Mr. R. 
Wiegand of Seakem Oceanography Ltd., Victoria, B.C. 


OBSERVATIONAL PROCEDURES 


Observations for salinity, oxygen and temperature from all hydro- 
graphic casts, including the surface, were obtained with Niskin water sample 
bottles equipped with either Richter and Wiese and/or Yoshino Keiki Co. 
reversing thermometers. Two protected thermometers were used on all bottles 
and one unprotected thermometer was used on each bottle at depths of 300 m 


or greater. The accuracy of protected reversing thermometers is believed to 
be GO O20G, 


The daily surface water temperatures were measured from a bucket 
sample using a deck thermometer of + 0.1°C accuracy. The daily surface 
salinity samples were obtained from the seawater loop. When the seawater 
loop was not operational these samples were obtained with a bucket, and are 
indicated with’ 4 °b an this date record, 


Salinity determinations were made aboard ship with either an Auto- 
Lab Model 601 Mark III inductive salinometer or a Hytech Model 6220 lab 


salinometer. Accuracy using duplicate determinations is estimated to be 
+ 05003. / oon 


Depth determinations were made using the "depth difference" method 
described in the U. S. N. Hydrographic Office Publication No. 60/ (1955). 
Depth estimates have an approximate accuracy of + 5 m for depths less than 
1000 m, and + 0.5% of depth for depths greater than 1000 nm. 


The dissolved oxygen analyses were done in the shipboard laboratory 
by a modified Winkler method (Carpenter, 1955). 


Line P engine intake continuous temperatures on both ships were 
recorded by a Honeywell "Electronik 15'' Recorder. The temperature probe is 
at a depth of approximately 3 metres below the sea surface and the instru- 
ment accuracy\is believed to be +O.) C. 


Each ship is equipped with a Plessey Model 6600-T thermosalinograph 
which is used, on Line P, for continuous recording of surface temperatures 
and salinities from ship's seawater loop. The temperature probe is mounted 
at the seawater loop intake (approximately 3 metres below the surface) and 
the salinity probe and recorder are situated in the dry lab. The accuracy 


of this instrument is pelieved to be + 0.1°C for temperature and + 0.1 /oo 
for Salinity. 


STP profiles were taken with a Plessey Model 9006 STP system. 
COMPUTATIONS 


All hydrographic data were processed with the aid of an IBM 3/0 
computer. Reversing thermometer temperature corrections, thermometric 


depth calculations, and accepted depth from the "depth difference" method are 
computed. Extraneous thermometric depths caused by thermometer malfunctions 
are automatically edited and replaced. A Calcomp 565 Offline Plotter was 
used to plot temperature-salinity and temperature-oxygen diagrams, as well as 
plots of temperature, salinity, and dissolved oxygen vs 108, depth. These 
plots were used to check the data for errors, 


Missing hydrographic data were obtained using a weighted parabolas 
interpolation method (Reiniger and Ross, 1968). These data are indicated with 
an asterisk in this data record. 


Data values which we suspect but which we have included in this data 
record are indicated with a plus. These data have been removed from punch 
card and magnetic tape records. : 


Analog records from the salinity-—temperature-pressure instrument 
have been machine digitized, then replotted using the Calcomp plotter. 


Digitization was continued until original and computer plotted traces 
were coincident. Temperature and salinity values were listed at standard 
pressures; integrals (depths, geopotential anomaly, and potential energy 
anomaly) were computed from the entire array of digitized data. 


The headings for the data listings are explained as follows: 


PRESS is pressure (decibars) 

T EMP is temperature (degrees Celsius) 

SAL is salinity (parts per thousand) 

DEPTH is reported in metres 

SIGMA-T is specific gravity anomaly 

SVA is specific volume anomaly 

THETA is potential temperature (degrees Celsius) 
SVA (THETA) is potential specific volume anomaly 

DELTA D is geopotential anomaly (J/kg) 

POT EN is potential energy in units of 108 ergs/cm 
OXY is the concentration of dissolved oxygen expressed in millilitres 


per litre 
B-V PERIOD is the Brunt-Vaisala period in minutes 
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Figure 4. Composite plot of temperature vs. logjg depth for station P. 
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272395 
27 e396 
272419 
272420 
Cel 
2T eho 


21 


LOZ. VN AinG 


SVA 


268.8 
263-6 
268 e5 
26861 
268-2 
2682-8 
26809 
269 23 
269 23 
269 65 
26944 
269 «1 
25069 
2162-9 
20069 
17961 
1683 
153.3 
15062 
14564 
142.83 
13923 
138-7 
13504 
bes) UA 
128-8 
121.9 
118.1 
111.0 
107.8 
10169 
99-7 
9207 
86-9 
86.8 
81.26 
T7609 
7609 
7409 
7409 
60.9 
6065S 


GMT 


THA WA: 


7.87 
7285 
7284 
Tors | 
mec 
7285 
7235 
7234 
7234 
7284 
7.84 
7234 
7248 
6.79 
672 
6243 
655 
6243 
6-230 
6213 
6.03 
5-89 
5276 
Die sit 
5224 
5e12 
4.83 
4264 
4626 
4.227 
4283 
4.220 
3298 
3-79 
3279 
3254 
3232 
3232 
2.88 
2287 
2234 
2033 


18.4 


SVA 


(THETA) 


2684-5 
26342 
26861 
26i 7 S 
267-6 
26822 
2636 2 
20360 3 
263-3 
26362 
268.9 
25 Le 
24942 
215.0 
193.9 
176.93 
16509 
155-8 
147.5 
142.5 
139-3 

1 

5 


+ 


1366 
135. 
13120 
123.2 
125-0 
117.5 
135 
10661 
102.6 
9509 
9304 
85.7 
7903 
7922 
73-6 
68-6 
6825 
6662 
6622 
51.9 
51.24 


STATION 


DELTA 
D 
0.0 
0.24 
9.27 
0.51 
0254 
9276 
0.31 
1.27 
1.34 
1.37 
22902 
2250 
2069 
3-06 
3225 
3251 
3-71 
3289 
4.210 
4224 
4246 
4.82 
4.38 
S016 
53e 49 
5 e 82 
6268 
7206 
7082 
8.18 
Be92 
9222 
10.213 
11.06 
11.07 
11.92 
12.70 
12e71 
14.222 
14226 
16.31 
16.37 


S 


COT. 
EN 
0.0 
0.01 
0.01 
0.05 
0.05 
eine by) 
Qs 12 
OQ. 34 
0.34 
0266 
Ore, 7i7. 
eis 
l er 
pee 4 
Zia Ol 
ordre 
2265 
Bie 93 
3-30 
3255 
4-00 
4.76 
4.91 
5-59 
648 
7044 
10.38 
11.85 
5622 
17.01 
21205 
222381 
29218 
35.388 
366 02 
43231 
50.92 
51-04 
67-96 
68242 
96-60 
97656 


OXY 


S QUND 


VATS 
1479.6 
1479-6 
1479.6 
1479. 
147Q-e 
1479.6 
1480. 
1480. 
1480. 
1480. 
1481. 
14779 « 
VO77« 
1476. 
1478. 
1478.6 
14786 
14736 
Laize7e 
14770 
14766 
14766 
14766 
1475-6 
1475-6 
1475-6 
1475-6 
1474. 
1475. 
1476.6 
1477.6 
1477.6 
1478. 
1478.6 
1479. 
1480. 
1480. 
1481. 
1481. 
1484. 
1484. 


10.00 


00 


. 00 


fo eee | 


34.50 


Je oa 


SHU ENT, O20 
tod oerU 
Barra ke LURE 


ob eu 


C 


10.00 h3 300 16.00 


beD 


m oa WM Or~oor cu moO = WM roo 


OX 


DOIX 
S3¥13W‘H | dag 


OFF SHORE OCEANOGRAPHY 
REFERENCE NOe 76= i- 


POSITION 50—- 060 Ne 
HYDROGAPHIC CAST DATA 


PPESS TEMP SAL 


.e) 5.91 322e619 
10 5-89 32-620 
20 5-86 32-621 
30 5-295 322620 
50 5989" 32.622 
Ths 5e¢88 32629 

100 Seas? S276 54 
125 4.79 33-062 
150 4-91 332642 
NE cs: 4.79 3 De fOr 
200 4.58 332802 
225* 42.43 33-825 
250* 4629 33-845 
2a 4.29 33-846 
300* 4.11 332893 


301 4e11 332894 
400% 3.91 33-996 
401 3.91 33-997 
500* 3-78 34.097 
501 3.78 34.098 
600* 3-55 34.2182 
601 3-55 34.183 


700* 3235 342241 
800* 3018 342292 
808 3e17 34.2296 
900* 3303) 340335 
1000* 2.89 34.373 
1010 22-88 34.377 
1200* 2-63 346427 
l2t2 2262 346430 
1500* 232 342503 
1520 2630" 346507 
2000* 1-94 34.584 
2033 1.92 34.589 
2500* 1.72 342629 
2539 1.71 342632 
3000* 1.62 342604 
3029 1.62 34.602 


124 
149 
174 
199 
225 
248 
249 
293 
299 
397 
398 
496 
497 
595 
596 
701 
794 
801 
897 
991 
1000 
1189 
1200 
1485 
LSiOs 
1980 
2008 
2470 
2505 
2959 
2985 


DATE 
0.0 W 


SIGMA 
TT 
252709 
25 et NS 
250417 
252705 
250714 
250721 
250747 
262189 
26 06 34 
262743 
262798 
26 e832 
262863 
262864 
260919 
260921 
272022 
27.023 
27e11lS 
272-116 
272206 
270206 
20e2tt 
27-328 
2less> 
27e377 
272420 
27 0424 
272485 
272489 
2720572 
27-577 
272668 
272673 
2727290 
270724 
272707 
272706 


23 


LOLMYVATS 


SVA 


22964 
229-3 
22829 
23062 
22925 
229 02 
22720 
185e1 
143.1 
13361 
128-0 
124 69 
12222 
12201 
117.2 
117.0 
108-2 
105 61 
100-20 
100.0 
9220 
91 09 
86 3 
Ble4 
81.20 
7702 
7325 
7301 
6728 
67 «5 
60.3 
5928 
529 
SieS 
47 e9 
4725S 
4929 
50 0 


GMT 


THETA 


5e91 
5-89 
5-86 
5-95 
5289 
587, 
5-82 
4-78 
4.90 
4.78 
4256 
4041 
4.228 
4027 
4.209 
4.09 
3288 
3.88 
3675 
3274 
3051 
32S! 
3e31 
3e13 
SEH NG | 
2097 
2282 
2281 
2055 
20654 
2222 
2e20 
1.80 
1.78 
1.55 
1-53 
1240 
140 


1824 


SVA 
(THETA) 
2adie' 2 
22829 
220 
229-6 
228-8 
22820 
22546 
183.6 
141.3 
131.0 
125.7 
L2265 
119.6 
119-5 
114.1 
114.0 
104.4 
104.23 
9504 
9523 
86.8 
8607 
80.5 
7T5el 
T4e? 
7005 
66.4 
6620 
6061 
597 
51.7 
5Ste2 
42.4 
41.9 
See 
369 
381 
3822 


STATION 


DELTA 
D 
0-20 
0223 
0246 
0269 
1.216 
1.73 
2029 
2e8l 
See 
Sei 
3.89 
4.20 
4.51 
4252 
Sell 
5013 
6223 
6024 
7027 
7228 
8223 
Be 24 
9el2 
9-96 
10.03 
10.75 
11.250 
11657 
12291 
13-00 
14683 
14295 
17.262 
17.79 
20.09 
20227 
22-49 
22264 


p 


PO'Ts 
EN 
0.0 
0.01 
0205 
Oell 
0-« 30 
0267 
1.17 
1.276 
20 33 
2-90 
3053 
4.220 
4095 
4.98 
6263 
6268 
10.63 
10.68 
15240 
15246 
20279 
20.85 
26267 
33-07 
33.63 
39e 93 
47-22 
47295 
63602 
64-05 
B9e 37 
91219 
139.213 
142.663 
195-85 
200264 
263626 
267273 


OXY 


7203 
7202 
7TeO1 
7201 
6099 
6-98 
6-96 
6629 
4245 
3.86 
3229 
2276 
227 
2025 
1293 
1.92 
1.19 
1.18 
0.84 
Oc 84 
0.59 
02.58 
0.59 
0259 
0.S9 
0.612 
0.62 
0.62 
0«64 
0+. 64 
0.79 
0.79 
1245 
1.49 
2-09 
2014 
2253 
2e56 


S OUND 


bawmce 
1472. 
1472.6 
1475. 
1472.6 
1473. 
1473-6 
1 4°7i0'< 
14m 
1471. 
1471. 
1471. 
1471. 
1471. 
1471. 
1471. 
147.2%. 
14%2. 
1473-6 
L4q5 
1474. 
1474. 
1475. 
1476. 
1476. 
1477. 
1478. 
1478. 
1480. 
1480. 
1484. 
1484. 
1490. 
1491. 
1498. 
1499. 
1506. 
1506. 


DEPTH, METRES 


+ 


LN 


24 


OXTGEN, NLL 
0.00 2.00 u. OO 6.00 8.00 10.00 
| SRLINITT, 0700 
30.50 31.50 3°. 50 33.50 34.50 35/50 
TR MeERATURE .. iC 
_b, 00 u. 00 7. 00 10.00 13.00 16.00 
6 
? 
8 
T 


OFFSHORE OCEANOGRAPHY 
REFERENCE NOs 76— = 
POSITION 50- 0.0 Ny 
HYDROGAPHIC CAST DATA 


PRESS TEMP SAL 


) 5676 326625 

10 5.73 32.625 
20 5071 32.622 
30 5678 322624 
50 Sera 32ek6e3 
74 5.70: 32.632 
75* 5269 32.639 
100 g.23! 323923 
125 4.85" 333564 
150 4.90 33.662 
174 4.79 33.755 
175* 44678 336756 
199 4.54 334793 
200 4.54 334794 
225* 4.37 33-4830 
250 4623 33-863 
300 4.03 335925 
400* 3686 34.031 
402 3.86 34.033 
500* 3669 34.133 
506 3268 34.139 
600k 3250 346207 
612 Siae? 345215 
TOR 3.91! 344262 
800* 3614 34.308 
819 35t1' 3449316 
900* 3-00 34.347 
1000* 2.87 34.382 
1018 2.85 34.388 
1200* 2.60 346437 
1219 2.58 346442 
1500* 2.30 34.511 
1522 2628 34.6516 
2000 1494 34.586 
2034 1.92 34.590 
2500k 1674 342623 
2549 1072 342626 
3000* 14661 34.649 
3065 1-60 34.652 
3500* 14256 34.670 
3579 12-55 34.673 
4000* 1.52 34.678 
4087 1651 342679 
4100k 1452 34.679 
4188 1.58 34.680 
4200* 1657 34.681 
4278 1.54 34.684 
4288 1-56 34.684 


124 
149 
173 
174 
198 
199 
22D 
248 
298 
397 
399 
496 
Ve 
596 
607 
701 
795 
Bll 
897 
992 
1008 
1189 
1206 
1486 
1505 
1980 
2009 
2471 
2515 
2961 
3020 
3450 
3522 
3938 
4018 
4031 
4116 
4128 
4204 
4214 


25 


OURTEV 2ST 17-76 


0.0 W 


SIGMA 
i 
2567 32 
252736 
250736 
256729 
252734 
252745 
25e7S2 
262029 
260437 
262651 
260737 
262739 
266795 
262796 
262842 
26 e883 
26 0953 
272055 
272057 
27 2tSS 
270159 
27 0230 
272239 
2 ee V2. 
270345 
272354 
272389 
272428 
27 e435 
272496 
272502 
27-581 
272586 
27 669 
270674 
270714 
272718 
272744 
272748 
27.765 
272768 
270775 
270776 
270776 
27-772 
27-773 
27-778 
276777 


SVA 


227.23 
227e1 
Lealwe 
227 09 
227.6 
226-8 
22602 
200 el 
Lol DS 
141.6 
133.6 
133-4 
123 03 
128-2 
1239 
120.2 
11369 
105el1 
104.9 
9604 
9529 
89 07 
89.0 
84.3 
7907 
739 
7509 
7226 
T7201 
66e7 
6622 
59 04 
58e9 
5169 
435 
48.2 
46.6 
46 03 
4526 
45-5 
4527 
45-8 
46.0 
4&7 e2 
47el 
4665 
46-9 


GMT 


THETA 


5-76 
Sieve 
Se71l 
5.78 
Sev 
5269 
5.68 
$222 
4.34 
4.89 
4.78 
4.77 
4.53 
4.52 
4.36 
4.21 
4e01 
3.83 
3283 
3265 
3.64 
3246 
3244 
3226 
3208 
3205 
2294 
2-80 
22.78 
2652 
2250 
2220 
2218 
1.280 
1-78 
1.56 
1.54 
1.39 
1.37 
1.229 
1.27 
1-19 
1218 
1.18 
12.23 
1.23 
1218 
1.20 


17.28 


SVA 


(THETA) 


227.0 
226-8 
22667 
(ACL TAY! 
22609 
225%8 
Zeae A 
198.8 
160.0 
139-6 
131.5 
igies 
126.20 
2529 
121-5 
11726 
110.9 
101. 3 
101.1 
91.9 
9124 
34.5 
836 7 
7826 
T32eE 
7T2eE 
69.23 
65eS 
64.9 
5920 
S825 
509 
50.4 
4223 
41.28 
ST ie8 
3704 
34.7 
3404 
32.4 
3220 
Ziel 
31.0 
31.0 
313 
31-22 
3026 
30.7 


STATION 


DELTA 
D 
020 
0.23 
0+. 46 
0.69 
1214 
1.70 
1.71 
2024 
269 
3-07 
3240 
3241 
3273 
3e74 
4.05 
4.36 
4295 
6203 
6206 
7204 
7210 
7097 
8-08 
B82 84 
9266 
9-80 
10243 
11-18 
L1e31 
12.57 
12.69 
14.46 
14.59 
17-220 
17-38 
19.69 
19293 
22-06 
22236 
24.35 
24071 
26263 
27.203 
27-09 
27-50 
27-55 
27-92 
27.97 


=) 


POT. 
EIN 
0.90 
0-01 
0205 
Oell 
0229 
0265 
0-66 
12613 
1.265 
Zia lt 
2e72 
2074 
3235 
3 36 
4.205 
4.78 
6243 
10.631 
10.41 
14.93 
15623 
20014 
2082 
25-389 
32015 
33636 
38.89 
46.07 
47-41 
61.67 
63-19 
87.64 
89263 
136.67 
140.27 
193¢72 
1996 86 
260210 
2694-42 
336612 
349403 
423.15 
439054 
442.01 
459037 
461.84 
477.49 
479-58 


Oxy 


7206 
7206 
7204 
7204 
7205 
7-06 
7205 
62.63 
5227 
4226 
3-86 
3-85 
3.36 
3234 
2266 
2-05 
1.240 
1.03 
1-02 
0.81 
0. 80 
0.260 
0.57 
0-58 
0.58 
0.58 
0.57 
0.55 
0255 
0264 
0.65 
0-80 
0.81 
1.41 
1244 
2-03 
2.08 
2-61 
2268 
3-900 
3-05 
3222 


3228 
3-29 
3-31 
3632 


S OUND 


1471. 
1471. 
1471. 
1472.6 
1472% 
1472. 
1472. 
1471. 
1470. 
L471 
1471. 
1471. 
1471. 
VAT ts 
1471s 
1470. 
1470. 
1472.6 
14725 
1473.6 
14735 
1473-6 
1474.6 
1474. 
1475. 
1476. 
1476. 
1478. 
1478. 
1480. 
1480. 
1484. 
1484. 
1490. 
1491. 
1498. 
1499. 
1506-6 
1507. 
1514. 
1516. 
1523. 
1524. 
1524. 
1526-6 
1526.6 
1528. 
1528.6 


DEPTH, METRES 


X100 


soo ws um FF wh 


OXTNGEN,,. WL 
0.00 2.00 4.00 6. 00 
+ SAL ITNANT,, Q/ARD 
30.50 Bi 250 32.50 36.50 
Pe MPI AUURIE ea 
ty, 20 4. OO 7.00 10.00 
6 
7 
8 
T 


X10 


Soo 3a Ee w 


X1000 


wn -E- w 


26 


na 


13.00 


10.00 


DOs ee 


16.00 


OFFSHORE OCEANOGRAPHY 
REFERENCE NOe 76= = 
POSITION SOS "Os0 Nis 
HYDROGAPHIC CAST DATA 


PRESS TEMP SAL 


fe) 5061 326644 

10 5259 32.643 
20 5657 322649 
30 5259 324646 
50 5-59 322.649 
75 5.52 324.659 
100* §.45 32.672 
101 5045 32.672 
125* 4.91 33.161 
126 4.89 332176 
150* 4.91 33.632 
151 4.91 33.650 
175* 4.77 33.758 
176 4.76 33-763 
200 4.57% 33.804 
225* 4243 334826 
250* 44229 334846 
251 4.29 33.847 
300 4.08 33.906 
398 3089 34.022 
400* 3.89 34.024 
497 S074 ~3asti2 
S500* 3.74 34.113 
597 3.62 34.159 
600* 3661 34.161 
700* 34.39 34.228 
792 3e2l- 342281 
800* 3620 34.285 
900* 3.04 34.329 
995 2291 34.366 
1000* 2.90 34.368 
1196 2063 342425 
1200* 2.63 34.426 
1498 2033 34.493 
PS00*% 2633 346493 
2000* 14-96 34.573 
2003 1.96 34.573 
2500* 14675 34.4614 
2514 1.74 34.615 
3000* 1.63 34.633 
3036 1062 34.634 
3500* 14656 34.653 
3517 1-56 34.654 
4000* 12651 34.659 
4011 1651 34.659 
4100* 1256 34.660 
4111 1.57 34.660 
4199 1.54 34.662 
4200* 1254 34.662 
4209 1.56 34.662 


GROUP 
11 
145- 


DEPTH 


fe) 
10 
20 
30 
50 
75 
99 
100 
124 
125 
149 
150 
174 
175 
199 
225 
248 
249 
298 
395 
397 
493 
496 
592 
595 
701 
785 
794 
897 
985 
991 
1184 
1188 
1482 
1484 
1976 
1979 
2468 
2480 
2959 
2992 
3446 
3462 
3934 
3944 
4031 
4041 
4127 
4128 
4137 


27 


DATE BiY 1776 


0-0 W 


SIGMA 
2 
254765 
250 1 OF 
250774 
250769 
254771 
252787 
25-805 
252806 
262254 
260268 
262627 
262641 
262742 
262747 
262800 
26 0833 
26-863 
262864 
262933 
272045 
27-047 
27e131 
2701 33 
272-181 
272183 
272257 
272317 
272321 
272370 
27 0412 
27¢414 
270484 
27 485 
272564 
27 2564 
272657 
270657 
276707 
27.708 
2ret3t 
272732 
270752 
276753 
272760 
272760 
272757 
COT MST 
27-760 
272760 
27.759 


SVA 


22422 
oea'st 
2236 
ee 
22651 
222.8 
O2t.& 
221 63 
178.9 
177 66 
143.8 
142.6 
133<1 
132.7 
127.8 
124.9 
1226 
122.0 
11528 
106.0 
105.8 
9804 
98 04 
94.5 
94.2 
Bt e7 
8204 
8220 
77.8 
7h <2 
7420 
67 9 
67 0B 
61 el 
61.1 
5301 
5361 
49 2 
4961 
47 08 
Ghia? 
46.9 
46 09 
47.0 
Atal 
48Be1l 
48.2 
4708 
479 
4Be1l 


GMT 


THETA 


5-61 
559 
5-257 
Seog 
5059 
5-51 
52044 
544 
4.290 
488 
4290 
4.90 
475 
4.75 
4.255 
441 
4228 
4027 
4.06 
3286 
386 
3270 
370 
3258 
3257 
3234 
3216 
3214 
2298 
2084 
2683 
2e55 
254 
2023 
2223 
1.82 
1.82 
1.57 
1.56 
1.641 
1639 
1.29 
1.29 
1.19 
1219 
1223 
1.23 
1.19 
1.220 
1.21 


18.0 


SVA 
(THETA) 
224.0 
22363 
223 01 
Zeseo 
223% 3 
22068 
220e¢1 
22020 
177.4 
176.61 
142.9 
140.6 
131.1 
130-6 
125.25 
122.4 
11925 
119-4 
112.9 
102.2 
102.0 
94.0 
9303 
$392 
39-0 
81.9 
7602 
7508 
T1ol 
67-90 
66.9 
6022 
60.1 
$2e5 
S205 
43.5 
4304 
38¢5 
3824 
3620 
3528 
3326 
JI3e5 
32-5 
3205 
32.7 
32-7 
324 
3224 
32-5 


STATION 


DELTA 
D 
0.90 
0.23 
0.45 
0.68 
1213 
1.69 
2023 
2025 
2675 
2.76 
3215 
3016 
3049 
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Figure 7, Salinity differences between hydro data and STP. P-/6-1 
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Figure 8. Temperature difference between hydro data and STP. P-/6-1 
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Surface Salinity and Temperature Observations 
(P-76-1) 
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ABSTRACT 


Physical, chemical and biological oceanographic observations are made from 
the weathership at Ocean Weather Station Papa, and between Esquimalt and 
Station Papa, on a routine continuing basis. Physical oceanography data 
only are shown, including profiles obtained with bottle casts, and 


conductivity-temperature-pressure instruments. Surface observations are 
also shown. 
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INTRODUCTION 


Canadian operation of Ocean Weather Station P (Latitude 50°O0'N, 
Longitude 145000'W) was inaugurated in December, 1950. The station is occu- 
pied primarily to make meteorological observations of the surface and upper 
air and to provide an air-sea rescue service. ‘The station is manned by two 
vessels operated by *he Marine Services Branch of the Ministry of Transport. 
They are the CCGS Vancouver and the CCGS Quadra. Each ship remains on station 
for a period of six weeks, and is then relieved by the alternate ship, thus 
maintaining a continuous watch, 


Bathythermograph observations have been made at Station P since July 
1952. A program of more extensive oceanographic observations commenced in 
August 1956. This was extended in April 1959, by the addition of a series of 
oceanographic stations along the route to and from Station P and Swiftsure 
Bank. These stations are known as Line P stations. The number of stations 
on Line P has been increased twice and now consists of twelve stations (Fig. 
1). Bathythermograph observations and surface salinity sample collections, 
in addition to being made on Line P oceanographic stations, are also made at 
odd meridians at 40’, i.e. 139°40'W, 141°40'W, etc. These stations are known 
as Line P BT stations. Data observed prior to 1968 has been indexed by 
Coldinstetiad, «( 1969). 


The present record includes hydrographic, continuously sampled STP 
and surface salinity and temperature data collected from the CCGS Vancouver 
during the period 13 February to 31 March, 1976; hydrographic and surface 
salinity and temperature data collected from the CCGS Quadra during the 
period 26 March to 12 May 1976. 


All physical oceanographic data have been stored by the Canadian 
Oceanographic Data Centre (CODC), 615 Booth Street, Ottawa, Ontario, Canada. 
Requests for these data should be directed to CODC. 


Biological and productivity data are published in the Manuscript 
Report series of the Fisheries Research Board of Canada (FRB), the Pacific 
Biological Station, Nanaimo, British Columbia, Canada. Requests for these 
data should be directed to FRB. 


Marine geochemical data are for the Ocean Chemistry Group, Ocean and 
Aquatic Sciences, Environment Canada, 512 - 1230 Government Street, Victoria, 
British Columbia, Canada. 


PROGRAM OF OBSERVATIONS FROM CCGS VANCOUVER, 13 FEBRUARY —- 31 MARCH 1976 
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(P-76-2) (CODC Ref. No. 15-76-002) 
Oceanographic observations were made by Ms. W.E. Grant of Chemex Labs 
Ete?) North Vancouver. byc, 
En route to’ Station P, Line P Stations 1 and 6-9 were occupiéd and 


an ‘STR profile mades**Sstation 1"t0"near bottom, Stations 629 To 1500 metres. 
All other stations were missed due to rough weather. 


Salinity, nitrate, alkalinity and total C09 samples were taken from 
the seawater loop at Stations 1, 6-9. 


The thermosalinograph and the surface temperature recorder were run 
continuously. 


Surface temperature and salinity bucket samples were obtained at 
Stations 2-5, and Stations 74-12. 


Mechanical BT or XBT’s’ were’ taken at all Line P and Br Stations. 
A surface tarball tow was made at Station 6. 


At Station P the oceanographic program was carried out as follows: 


I. Physical Oceanography 


1) Profiles of salinity, temperature and oxygen were obtained from 6 hydro- 
graphic stations to near bottom (4200 metres). 


2y"S5-STP*proriles”* to’ 1500 metres and 1 tot100,” 1 to P20 and) tals 7o metres 
were obtained. 


3) BT's were taken every three hours to coincide with meteorological obser- 
vations, encoded and transmitted according to the IGOSS format. 


4) Salinity samples daily at 0000 hrs GMT from the seawater loop or from a 
bucket when loop was not operational. 
If, Marine Geochemistry 
1) Samples for nutrients, tritium, alkalinity and total CO 9 were obtained 
from 6 depths to 500 metres. Nutrient, and salinity samples were also 
collected daily at 0000 hrs GMT and once every hour for a 24 hour period 
from the seawater loop. A single tritium bucket sample was also taken. 


2) Alkalinity and total CO 9 samples every 3 days from the seawater loop. 


3) Air CO9 samples weekly in quadrupiicate except for the period 
27 February - 2 March 1976. 


4) 2 seawater C-14 samples were extracted from 45 gallons from the seawater 
loop in conjunction with Air C-13 samples. Also collected at this time 
were seawater C-13, total CO, and alkalinity samples. 


5) 6 surface tarball tows of 15 minutes duration each were made at a speed 
of 4 knots. 


6) The PCO? system was operated whenever the seawater loop was operational, 


Tift. Biological and Productivity 


Samples were obtained as follows: 


1) 6 - 150 metre vertical plankton hauls 
2 - 1200 metre vertical plankton hauls 
9 —- Surface plankton tows for 10 minutes at sundown. 


2) Samples for plant pigments and nitrates were obtained from 3 hydrocasts 
to 200 metres, C-14 productivity samples were taken only on the first 2 
of these 200 m casts. On alternate weeks to the hydrocasts samples for 
these 3 parameters were taken using a surface bucket only. 


3) Secchi disc measurements were done weekly. 


On February 27, 1976, began a run to Quatsino., During both inbound 
and outbound phases of this run, the thermosalinograph and surface temperature 
recorders were run continuously. At intervals of 1° of longitude temperature 
and salinity samples were extracted from the seawater loop with XBT's being 
Laken at.2° igtervals, 


En route from Station P, all the full stations were (sampledsfonasur— 
face salinity, temperature, nutrients, alkalinity and total C07. Surface tem- 
perature and salinity were also taken every half station. The surface temper- 
ature and thermosalinograph recorders were run continuously on Line P,. BT's 
STD's were done for full stations 6 - 1. 


PROGRAM OF OBSERVATIONS FROM CCGS QUADRA, 26 MARCH — 12 MAY 19.1.6 
(P-76-3) (CODC Ref. No. 15-76-003) 


Oceanographic observations were made by Mr. L. E. Taufen of Seakem 
Oceanography Ltd., Victoria, B. C. 


En route to Station P all stations were cancelled because of very 
rough seas. Salinity and nitrate samples were taken from the seawater loop 
at all Line P stations. The PCO) system, the thermosalinograph and surface 
temperature recorders were run continuously on Line P. 


At Station P the oceanographic program was carried out as follows: 


ie Physical Oceanography 


1) Profiles of salinity and temperature were obtained from 6 hydrographic 
stations; 3 to 500 m, 1 to 600 m, 1 to 1000 m, and 1s to; 2000) ms 


2) Mechanical BT's were taken every three hours to coincide with meteoro- 
logical observations. During rough weather an XBT was taken at 0000 hrs 
GMT. 


3) Salinity samples were taken daily from the seawater loop at 0000 hrs GMT. 


II. Marine Geochemistry 


1) Profiles to 500 m of alkalinity, tritium and nutrients were obtained as 
well as an alkalinity profile to 600 mn. 


2) Nutrient samples from the seawater loop were collected daily at 0000 hrs 
GMT and once each hour for a 24 hour period. A surface bucket tritium 
sample was also taken. 


3) Alkalinity and total CO, samples were taken every 3 days from the sea- 
water loop. 


4 ot pba CO, samples were taken weekly in quadruplicate. 


5) Seawater C-14 samples were extracted from 45 gallons from the seawater 
loop taken in conjunction with air C-13 samples. 


6) Seven 15 litre hydrocarbon samples were taken as well as eleven 1 gallon 
surface samples. 


7) The PCO., system was run in manual mode only. 


8) Five surface tarball tows of 15 minutes duration were made. 


ITLL, Biological and Productivity 


Samples were obtained as follows: 


2 - 1200 m vertical plankton hauls. 
6 - horizontal surface plankton tows of 10 minutes duration. 


En route from Station P, surface salinity, temperature, and nitrate 
samples were collected at each station. XBT"'s were taken at each full and 
half station. The PCO, system, the thermosalinograph and surface temperature 


recorders were run continuously. Also collected were water samples for the 
Institute of Oceanography, U.B.C. 


Observations for Other Agencies 


1) Marine mammal observations were made by the ship's officers for Mr. lI. 


McAskie, Fisheries Research Board of Canada, Pacific Biological Station, 
Nanaimo, B.C., Canada. 


2) Bird observations were made by the ship's officers for Dr. M. Myres, 
University of Alberta, Calgary, Alberta, Canada and Mr. J. Guiguet, 
Curator of Birds and Mammals, Provincial Museum, Department of Recreation 
and Conservation, Victoria, British Columbia, Canada. 


3) Air CO, samples weekly in duplicate for Scripps Institution of Oceano- 
graphy, La Jolla, San Diego, California, U.S.A. 


4) Water samples from Line P for Ms. R. Waters, Institute of Oceanography, 
University of British Columbia, Vancouver, British Columbia, Canada. 


Data was processed for publication by Ms. M. Sainsbury and Mr. R. 
Wiegand of Seakem Oceanography Ltd., Victoria, B.C. 


OBSERVATIONAL PROCEDURES 


Observations for salinity, oxygen and temperature from all hydro- 
graphic casts, including the surface, were obtained with Niskin water sample 
bottles equipped with either Richter and Wiese and/or Yoshino Keiki Co. 
reversing thermometers. Two protected thermometers were used on al LpoLties . 
and one unprotected thermometer was used on each bottle at depths of 300 m 


or greater, The accuracy of protected reversing thermometers is believed to 
be + 0. @25 Css 


The daily surface water temperatures were measured from a bucket 
sample using a deck thermometer of + 0.1 C accuracy. The daily surface 
salinity samples were obtained from the seawater loop. When the seawater 


loop was not operational these samples were obtained with a bucket, and are 
indicated with a 'b' in this data record. 


Salinity determinations were made aboard ship with either an Auto-lab 
Model 601 Mark III inductive salinometer or a Hytech Model 6220 lab salino- 
meter. Accuracy using duplicate determinations is estimated to be + U,003. /00. 


Depth determinations were made using the "depth difference" method 
described in the U. S. N. Hydrographic Office Publication No. 607 (1955). 
Depth estimates have an approximate accuracy of + 5 m for depths less than 
1000 m, and + 0.54 of depth for depths greater than 1000 m. 


The dissolved oxygen analyses were done in the shipboard laboratory 
by a modified Winkler method (Carpenter, 1965). 


Line P engine intake continuous temperatures on both ships were 
recorded by a Honeywell "Electronik 15" Recorder, The temperature probe is 
at a depth of approximately 3 metres below the sea surface and the instrument 
accuracy is believed to be + Jig tad 


Each ship is equipped with a Plessey Model 6600-T thermosalinograph 
which is used, on Line P, for continuous recording of surface temperatures 
and salinities from the ship's seawater loop. The temperature probe is 
mounted at the seawater loop intake (approximately 3 metres below the surface) 
and the salinity probe and recorder are situated in the dry lab. The accuracy 
of this instrument is believed to be + 0.1 C for temperature and + 0.1 /oo 
for salinity. " * 


STP profiles were taken with a Plessey Model 9006 STP system. 


COMPUTATIONS 


All hydrographic data were processed with the aid of an IBM 370 com- 
puter. Reversing thermometer temperature corrections, thermometric depth 
calculations, and accepted depth from the "depth difference" method were com- 
puted. Extraneous thermometric depths caused by thermometer malfunctions are 
automatically edited and replaced. A Calcomp 565 Offline Plotter was used to 
plot temperature-salinity and temperature-oxygen diagrams, as well as plots of 
temperature, salinity, and dissolved oxygen vs log depth. These plots were 

10 
used to check the data for errors. 


Missing hydrographic data were obtained using a weighted parabolas 
interpolation method (Reiniger and Ross, 1968). These data are indicated 
with an asterisk in this data record. 


Data values which we suspect but which we have included in this data 
record are indicated with a plus. These data have been removed from punch 
card and magnetic tape records. 


Analog records from the salinity-temperature-pressure instrument 
have been machine digitized, then replotted using the Calcomp plotter. 


Digitization was continued until original and computer plotted traces 
were coincident. Temperature and salinity values were listed at standard 
pressures; integrals (depths, geopotential anomaly, and potential energy 
anomaly) were computed from the entire array of digitized data. 


The headings for the data listings are explained as follows: 


PRESS is pressure (decibars) 

TEMP is temperature (degrees Celsius) 
SAL is salinity (parts per thousand) 
DEPTH is reported in metres 

SIGMA-T is specific gravity anomaly 

SVA is specific volume anomaly 


THETA is potential temperature (degrees Celsius) 


SVA (THETA) is potential specific volume anomaly 


DELTA D is geopotential anomaly (J/kg) 9 
POT EN is potential energy in units of 10 ergs/cm 
OXY is the concentration of dissolved oxygen expressed in millilitres 


per litre 
B-V PERIOD is the Brunt-Vaisala period in minutes 


REFERENCES 
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Winkler dissolved oxygen method. Limnol. and Oceanogr. 10: 141-143. 

Collins, C.A., R.L. Tripe, D.A. Healey and J. Joergensen, 1969. The time 
distribution of serial oceanographic data from the Ocean Station P 


programme. Fish. Res. Bd. Can. Tech. Rept. No. 106. 


Reiniger, Ref. and C.K. Ross, 1968. A method of interpolation with applica- 
tion to oceanographic data. Deep Sea Res. 15: 185-193. 
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Figure 1. Chart showing Line P station positions. 


Figure 2. Composite plot of temperature vs 10819 depth for Station P. 
P-76-2 


Figure 3. Composite plot of salinity vs log ig depth for (Station #P.  P=/6—2 
Figure 4. Composite plot of oxygen vs 10819 depth for Station P gy P-/6-2 
Figure 5. Salinity difference between hydro data and STP. P-/6-2 

Figure 6. Temperature difference between hydro data and STP. P-/6-2 

Figure 7. Composite plot of temperature vs 10819 depth for Station P, P-76-3 


Figure 8. Composite plot of salinity vs 10849 depth tor Stationge, P-76-3 
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CFF SHOPPE OCEANOGRAPHY 
SCEFFERENCE NO. 76— 2= 
POSITION S0= 020 0N. 
RHYDROGAPHIC CAST DATA 


PRESS TEMP SAL 


t¢) 5051 322648 
10 S02! 322649 
20 Dee 322648 
30 5249 322648 
50 5248 322653 
7S 5248 322663 

100* 5228 322753 
101 528 BAS TSS 
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1S0* S-O01 SPs ye) 
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30.50 


C 
13.00 16.00 


10.00 


7.00 


AN 


wm 2 rm-oOoor 


Zi 


aN 


rk 
Ay 
} 


na = Moron fa) ct at 


DIX o0rX 
S3¥139W'°H) dad 


ike 


- Ser cas, Lane aia Ghia a es Ss RAE EY IETS . 
wm co roo eu no = Ww 


CFFSHORE OCEANOGRAPHY 
REFERENCE NOs 76= ped 
POSITION SO—- 0.0 Ne 
HYOROGAPHIC CAST DATA 


PRESS TEMP SAL 


2) Sie Lit, 322676 

10 5218 322679 
20 S220 32.677 
30 Se19 S26 Oi 
50 5.218 322675 
Kes 5el7 322678 
100* See2l Site lice 
101 Sect 3260 1S 
125* 3e14 332026 
126 5214 336 O86 
150* 4.93 332566 
sve 4.91 332607 
175* 4.74 33-766 
78) 4.72 336 Sv 
200 4.50 332834 
203 4-47 332841 
225% 4.36 332338 
250* 4.224 33-835 
2m 4.22 33835 
300* 4.06 332911 
306 4204 332921 
400* 3.90 332994 
408 3289 342000 
500* 3.70 342113 
506 3eA9 342120 
599 3251 342192 
600* Sie! 342193 
700* 3-30 342248 
703 3e16 34.2286 
300* 3212 342296 
900 2097 342339 
975 2.86 34.2368 
1900* 2e383 34.377 
Ni rAd 2051 342439 
1200* 2-58 342445 
1484 2029 342506 
1500* 2028 34.509 
2000* 1.95 34.2584 


2003 1.95 3420534 
2500* 1.73 342625 
27 1.72 342626 
3000* Veo 342655 
3007 1-59 342655 
3458 1.53 346676 
3590* We 5 342676 
SAS 1.51 342677 
3924 1250 342681 
3985 1.252 34.631 
39G2 1.51 342682 


GROUP 
12 
145—- 


DEPTH 


0 
10 
20 
30 
bone) 
ve 
99 

100 
124 
25 
149 
ist 
174 
Lge 
199 
202 
ae 
249 
2S 
298 
304 
398 
405 
495 
302 
594 
395 
6399 


7 TA. 


795 
897 
966 
3992 

1165 

1190 
1468 
1436 
1976 

1979 

2468 

2483 

2957 

2963 

3404 

2447 

3790 

3359 

3918 

3925 


DATE 25 A206 


0.0 Ww 


SIGMA 
T 
252-841 
25 2842 
256838 
252840 
252839 
252843 
25-869 
25-870 
260121 
2€e129 
266573 
262607 
262752 
262770 
26.2831 
262840 
26.2850 
262860 
262862 
26 2939 
262949 
272022 
27-027 
270136 
270143 
272217 
272218 
272282 
272326 
272337 
272385 
272418 
270429 
272497 
272504 
27-577 
27-580 
272666 
27.667 
e7e7l7 
27e¢718 
27.2751 
POEL IN Rico ih | 
Zitet Te 
Ziel 1S 
27-¢779 
272.779 
PE ad ol ATE 
27e779 


iy) 


GMT 


1820 


SVA 


(THETA) 


216.7 
21646 
217.0 
216.8 
21669 
216-5 
214.0 
21339 
190.0 
189.3 
147.2 
143.9 
130.21 
128-23 
122.5 
121.6 
1207 
119. 
119. 
Ui2ie 
lll. 
104. 
103. 
G36 
92-56 
BSe 
35-6 
79 
756 
74. 
696 
666 
656 
59. 
58.4 
Sle? 
51-0 
42.65 
4205 
37 2G 
37-6 
34-6 
34. 
E9 bic 
3 ve 
31. 
306 
306 
396 


nn 


Atte wv 


ONUN WANN O 


OOUNNK eK 


(pb 


STATION 


DELTA 
D 
0.90 
Ove 22 
9244 
0.66 
1.09 
1.64 
eal 
2019 
2269 
2e70 
3012 
Zia ES 
3246 
3250 
3-783 
36 82 
4.209 
4.40 
4.245 
4299 
5207 
6210 
6019 
We ks 
Teco 
8207 
8.08 
B295 
9260 
Dems 
19256 
LLols 
Plest 
12.53 
12.68 
14246 
14.56 
Wyte 9 
assy 
19.81 
19.89 
22017 
22020 
24221 
24240 
26200 
266 32 
26659 
260262 


p 


POT. 
EN 
0.0 
0.01 
0204 
0-10 
0228 
0.63 
tet 
1.f2 
1.70 
liste 
2.30 
2.35 
268% 
2.94 
3248 
3687 
4.14 
4.89 
5.04 
5256 
6.79 
10.51 
10.88 
15.26 
15.57 
20.50 
20.55 
2664 
31.24 
32.67 
39245 
44.84 
46264 
60.23 
62.08 
36245 
87.88 
136.52 
134. a9 
1944.97 
196.23 
260.59 
261.53 
327.56 
33427 
394.23 
406.S1 
415.02 
419234 


OXY 


7216 
7228 
7022 
7e25 
Te 3. 
7e26 
7e41 
To Sl 
6243 
6240 
4.31 
4.269 
3-93 
3-83 
3234 
3-26 
2e96 
2264 
2.58 
1.98 
1.290 
1.38 
1.34 
Oo 94 
9-92 
0.91 
0-91 
Oe 86 


0.74 
O74 
0.71 
0-72 
O« 87 
0.89 
1.50 
1-50 
2e21 
2s 
2.73 
274 
3218 
3-20 
Sie Sic 
iy Sho) 
3-33 


SCUND 


1469. 
146 3.6 
1469. 
14696 


20 


10.00 


6.00 


SALINITY, 


31.50 


G 
10.00 


Se 00 
TEMPERATURE, 


* 0.50 


16.00 


PIt00 


O60 


Th 


Squ13W ‘HI dag 


= SFG sie, SRG 


Ie 


OFFSHORE CCEANOGRAPHY 
REFERENCE NOe 76— 2= 
POSITION SO~ 040 Neo 
HYD ROGAPHIC CAST DATA 


PRESS TEMO SAL 


0 5023 322678 

10 5020 32-678 
19 Se2l 32,679 
20* 5.21 322679 
29 5e19 32.678 
30* $e19 32.678 
438 3-19 322678 
SO* 5oi9 322678 
71 S<19 322679 
7O* 5-18 32-678 
95 3016 322e675 
$OO0* $216 322785 
118 Stl? 332213 
125* Se1l4 343.319 
140 5209 33-685 
1S0* 5.01 33673} 
162 4.92 33-783 
175* 4.80 33.799 
1a4 42.72 332810 
200* 4.62 33.2820 
228% 42048 33.2834 
228 4 e447 3328235 
250 4.33 33-2853 
271 4.20 332869 
3CO* 4@e13 33.906 
359 4202 332971 
400% 3.4293 34.019 
449 3283 34,069 
500* 3Be?2 S4eo114 
54¢ 3263 34.148 
600* 3.53 34-2172 
700% 3636 346.219 
752 3629 § 342.228 
8090* 3420 34.2255 
900% 3-02 34.305 
944 2e9S 342326 
1000*% 2237 346351 
1136 2059 342406 
1200* 2062 34-6427 
1423 2238 345492 
1500* Orel 342509 
1898 2601 324.583 
2000* 1295 345588 


2gr 1 1.76 342603 
?500* 1.72 344613 
2843 1.63 34.638 
3000* 260 34-2648 
BBG 1254 342668 
2500* 1.53 446648 
37G2 Wehia 34,669 
3AB7 1.52 34.h66 
3972 Vier 34.6071 
3983 Meio | 34,679 


GROUP 
156 
145- 


DEPTH 


9 
10 


100 
117 
125 
139 
149 
161 

174 

182 
200 
224 
226 
249 
269 
300 
355 
399 
445 
498 


G2 


ww 


602 
700 
745 
797 
895 
G35 
AAs 
1425 
1193 
14068 
1493 
1875 
1985 
2340 
2475 
2803 
2964 
3266 
3493 
3730 
2823 
2907 
EST 


DATE 
0.0 Ww 


SIGMA 


~ 
a 


25-836 
256839 
252839 
252839 
25 0840 
252840 
25928490 
252840 
252841 
25 5842 
252841 
252928 
260187 
2402346 
26 2648 
26 0694 
290745 
2EQe07TR 
262789 
262807 
262832 
26-826 
26 e866 
262891 
266927 
262991 
2729038 
27? e988 
2706135 
272171 
272200 
27 0246 
27 e267 
270297 
27 0354 


wIoy3ywN AS 
2 
a 
o 
oe) 


iN 
ry 
=a 
9) 
o)) 


2, 


3/7 3/765 


SYA 


217% 35 
217 62 
217 03 
CATE OS} 
ei cas 


to) 
~ 


3 


Apo 


wn 
NO mm wy 
2 


GMT 


THETA 


5023 
5220 
Seel 
5e2t 
Soi9 
5219 
5el9D 
5019 
53018 
3.18 
3015 
3015 


an 
e 
a 


oe 
oo? 
Oo @ 


2 2 
NW 
= 0 


cd 


> 
> 2 oO 
“J 


oO MO & IN 


PPP PEM UY 
J 
o 
= 


> 
S) 


2 


° 


GU & > 
° 2 
OD = mw (J 


(2) 


o 


2 


9 


9 
Oey WeEAD DO 
NOwoO ® 


Re pt 


NM Gwe GW WG ia uw 
2 


NNN A 
%’ 9 e eT g 
NN w& & 
ve) 


gee a Die "eh Mey < 


N 
® 
NM 


o83 


el cee el ce 
ona 
> 
ho 


po oe 
. s @ 

= me AY 
5D = 


17.8 


SVA 


GPAEyT A) 


21752 
2160S 
21609 
2160S 
21568 
21628 
216.7 
216.7 
216.6 
216-6 
216.6 
29344 
133. 
168. 
140. 
135. 
130. 
123. 
126.6 
124.6 
122. 
122. 
TLD. 
LiGe 
113. 
107, 
102. 

98. 

Fo 

906 

B76 

B2e 

Ble 

78.6 

T2e 

T0.6 

SP. 

O26 


5G e 


TAM OW PNADOW FSF BOW FUMOAN ANON ® 


tw oO 


a} 
IIe 


ow tr 
43, 
426 
39.5 
3364 
3 Sie 7 


NeFNnNO DO 


STATION 


DELTA 
QO 
0.0 
0.22 
0242 
02.43 
0263 
0265 
1.2.05 
1.09 
1255 
1263 
2206 
2218 
253 
2266 
2.89 
3203 
3019 
3236 
3248 
3268 
4.00 
4203 
4431 
4256 
4290 
5257 
6602 
Cre 5 3 
7204 
70246 
7299 
8.90 
9235. 
9276 
10.53 
10.92 
11,35 
12.33 
12.677 
14,21 
14.67 
16-88 
1724) 
19.30 
19.93 
ele a3 
22631 
23675 
24453 
25091 
26035 
26679 
26.80 


p 


POT. 
EN 
069 
0201 
0204 
Oe 04 
0.09 
0210 
Oe 26 
0623 
0.57 
0.62 
1.200 
Lell 
1250 
1.2€6 
1.97 
Ze 13 
2044 
2.73 
2095 
3235 
4.03 
4310 
4278 
3245 
62 44 
Be 69 
10.42 
12262 
pow ae) 
17. 34 
20242 
265442 
29-78 
336,05 
40.13 
43436 
47.58 
58-430 
63250 
82.69 
89.60 
Le Tied: 
Sits Wie 
180. 324 
196415 
240297 
262477 
309.14 
337293 
387229 
404.54 
420269 


422.60 


OXY 


7220 
Tell 
7226 
7226 
7e27 
Ve27 
7229 
7229 
7226 
Ve27 
7228 
7203 
6229 
578 
4.81 
4253 
4.22 
3292 
3-72 
3249 
rei 1S 
3212 
2078 
22483 
2017 
1263 
1.43 
1.22 
1.00 
0. 84 
0.89 
Oo 74 


0.50 
9263 
0.63 
0.63 
0266 
Oe 74 
0,86 
1.40 
1.54 
2200 
2e10 
2e 34 
2057 
2299 
3202 
3208 


= Oe Ws} 


SOUND 


1469.6 
1469.6 
1469.6 
1469.4 
1469.6 
1469.6 
1469. 
1470. 
1470. 
1470.6 
1470 e 
1470. 
1471. 
1471le 
1472 e 
1472. 
1472.6 
1471. 
1471. 
1471. 
1471. 
1471. 
L471. 
1471. 
1471. 
1471. 
1472. 
1472. 
1473-6 
14736 
1474. 
1147S 6 
1475.6 
14766 
1477o 
1477. 
14786 
1479.5 
1480. 
1483. 
1464.6 
1489. 
1491. 
14966 
1493.6 
1503.6 
15066 
sll. 
1514.6 
1S1Ge 
1S2l1l.e 
1522. 
1522.6 


10.00 


6.00 


32.50 
TEMPERATURE, 


13.00 16.00 


cE 
10.00 


7, GE 


4. OF 


eo SF wt ch rode cu eo =< wt oe Or 


OLX oo1Xx 
S3U13W ‘HI dag 


CFF SHORE OCEANOGRAPHY 
REFERENCE NOs 76= 2= 
POSITION SO- 04.0 Ne» 
HYDROGAPHIC CAST DATA 


PRESS TEMP STA te 


8) 5227 322693 

10 5S$e26 322696 
20 5028 32¢6S92 
30 5e26 322689 
50 Sel7 322694 
7S 5e1l5 322700 
100* 5Se13 S2'e Tul Ss 
101 SrelSi B20 723 
125* 5.01 332429 
126 5-01 330451 
i150 4-93 33-766 
SEAS) 4-70 33-805 
200 4.54 332822 
225 4.442 33's 837, 
250* 4.30 332851 
25 4230 332851 
300 4-10 33-881 
399 3-97 342003 
400% 3297 342004 
498 3273 34.095 
S00* 3e73 34-097 
595 3257 342169 
600* 3256 34.170 
7O0O0* 3235 344196 
797 3218 344217 
BOO* 3218 342219 
900* 3eO1 342303 
1000* 20686 34.377 
1003 2086 3446379 
1200% 254662 344434 
1206 2061 342436 
1S500* 2.31 342490 
1508 2230 34¢491 
2000* 1.95 342576 
2001 1.95 3426576 
2490 1.73 342624 
2500 1.73 342625 
2982 1259 3%2653 
3000 1.59 342654 
3484 1.53 34.675 
3500* 1.53 342675 
49000* 15} 34.668 


4001 Lest 34.668 
4100* 1.51 346676 
4107 1 St 34.2677 
4200* 1.52 342670 
4203 1252 342670 
4214 1.52 342670 


GROUP 


100 
124 
125 
149 
174 
199 
225 
248 
249 
298 
396 
397 
494 
496 
590 
596 
701 
790 
793 
897 
991 
993 
1188 
1194 
1484 
1491 
1976 
1977 
2457 
2467 
2939 
2958 
3430 
3446 
3933 
3934 
4031 
4037 
4128 
4131 
4142 


DATE 
0.0 W 


SIGMA 
np 
252843 
25 0847 
256841 
252841 
252855 
25862 
25 6875 
252875 
260454 
260472 
262730 
260787 
26-818 
26-843 
262866 
262867 
26-911 
272022 
272022 
272119 
27.2120 
272193 
272195 
270235 
272269 
272.271 
27-352 
27 0425 
270427 
27 e492 
272494 
272563 
27 eS64 
272660 
27 661 
272e716 
PACH Gh 
27-750 
270750 
27-772 
270-771 
27-767 
272767 
27¢774 
27¢775 
27-768 
27-768 
272768 


23 


87 3776 


SVA 


216¢7 
21665 
21761 
217 «2 
216.20 
21566 
21467 
214.7 
160.0 
158.3 
134 61 
128-8 
126.21 
123.9 
121.9 
121.9 
117.9 
108 e2 
1068-1 
99.6 
9925S 
9342 
93.0 
8926 
86.9 
86.7 
79 23 
7209 
Te it 
67 «1 
67.20 
6161 
60 -9 
52-8 
S2KA 
4822 
4Be2 
45 28 
45.8 
44.8 
44.9 
46 04 
46 04 
46.0 
46 o1 
46.9 
469 
46.9 


GMT 


THETA 


527 
S026 
5228 
5026 
Sei? 
Sel 
Sel2 
Sei2 
5200 
5200 
4292 
4.69 
4253 
440 
4229 
4.28 
4.08 
3294 
3294 
3669 
3269 
SIPS 
3-52 
3e 30 
Sir Ws 
3.12 
2095 
2280 
2679 
2054 
2253 
Crore 
2220 
1.81 
1-81 
12.55 
1.2.55 
1.37 
1.37 
1.26 
1.26 
1.19 
1.19 
12.18 
Ine 17, 
1.17 
1.17 
lel? 


17.8 


SVA 


(THETA) 


26s S 
216.2 
21667 
216-7 
21563 
214.6 
21364 
21364 
158.4 
15667 
132.1 
126.38 
123.8 
121.25 
119.3 
119.2 
115.0 
104.4 
104.3 
95-2 
95.9 
88.0 
8708 
8309 
308 
80-5 
7207 
6549 
6527 
5924 
5922 
S206 
524 
4361 
43.1 
Sie t 
EW Mee 
34.2 
34.1 
31.3 
Ih Us) 
Silies 
31.8 
sho 
mS (oe | 
3166 
31.6 
3166 


STATION 


Pp 


POTe 
EN 
0.0 
O« O1 
0204 
Oo 10 
0.28 
Oe €3 
1.210 
1.11 
1.65 
1267 
2el'd 
2-70 
Seok 
3298 
4272 
4.75 
6241 
10.40 
10644 
15.207 
15.216 
20-27 
20655 
26.60 
33-218 
33-37 
40257 
47293 
48-14 
A342 
63-95 
89-39 
90.59 
143428 
143. 43 
195¢ 73 
196693 
260-85 
263.405 
334256 
337246 
424.16 
424-33 
443.24 
444.51 
462.39 
463.252 
465279 


OXY 


fesse 
7226 
7226 
7e25 
7e25 
7e22 
Te 20 
7220 
5-48 
53242 
4.25 
Sreniee 
3 33 
32093 
2e77 
2e76 
2014 
1.31 
1.2.31 
0.99 
0.99 
0.83 
0-83 
0.78 


0266 
0. 66 
0.66 
0.97 
0.2.98 
1.54 
1.54 
2242 
2e42 
22.70 
2.72 
3e14 
3215 
3e 32 
3-32 
Ss'35 
3-35 
3-220 
3-19 


S OUND 


1469.6 
1469.6 
1469 6 
1469. 
1469.6 
1470. 
1470. 
14706 
1471. 
1471. 
14726 
L471. 
1471. 
1471. 
1471. 
1471. 
1471.6 
14726 
1472.6 
14736 
1473. 
1474. 
1474. 
1474. 
1475.6 
14756 
1476. 
1478. 
1478. 
1480. 
1480. 
1484. 
1484. 
1491.6 
1491. 
1498.6 
14986 
1506. 
1506.6 
1514. 
1514. 
1S23< 
S23 
1524.6 
15256 
1526. 
15266 
1526.6 


24 


10.00 


8.00 


0/00 
34.50 35.50 


33.50 


32.50 
TEMPERATURE, 
00 


snl in tT, 


31.50 


T 39.50 


13.00 16.00 


* 
10.00 


7. 


no = WM promo ou no = mM oreoor nN aa 


OLX OOLX ooorX 
Sau13W‘H) 430 


OFFSHORE CCEANOGRAPHY 
REFERENCE NO. 76= ea 
POSITION DOH" 7O)eiO Nic 
HYDROGAPHIC CAST DATA 


PEESS TEMP SAL 


0 5227 322690 

10 oie TA 32.693 
20 5.27 320e6G51 
a0 5228 322690 
50 Doar 32.6693 
WS: 52283 32 27/05. 
100 5e15 32022 
101 5.615 32 oi 22 
12c* 5208 332463 
26 508 332436 
150 4-93 33.6 7i63 
17S: 4.68 3326812 
200 4.53 332830 
225% 4640 332-861 
250* 46427 33-890 
25:3) 4-26 332893 
300 4.08 33-931 
365 388 342025 
400* 3.37 342020 
489 3271 34e117 
500* 3669 34.2124 
584 3255 34.2173 
600* 30652 34.185 
700* 3236 342252 
782 3224 34.301 
800% 3e2l 342309 
900* 3404 34e351 
981 2092 34.382 
1000* 2089 342387 
1179 2.63 340436 
1200 261 34-2441 
1472 2053 342502 
1500* 2.31 342508 


1956 1.98 342538 
2000* 1296 34e592 
2439 VS 74S} 342630 
2500* 1.73 34.2633 
2929 1.59 34.2656 
3000* 1.258 342659 
343i 1 «OS 34-677 
3500% 1.253 34.679 
3951 1.52 34.2691 
&£000* 1.S2 342638 
4057 1.52 342685 
4100* f i512 34.685 
4155 1.51 342684 
4165 1 2S2 3426384 


GROUP 
30 
145- 


DEPTH 


100 
124 
125 
149 
174 
199 
225 
248 
251 
298 
392 
397 
485 
4S7 
579 
597 
701 
775 
795 
897 
972 
992 
1167 
1190 
1456 
1487 
1932 
1980 
2407 
2471 
2887 
2961 
3378 
3449 
3885 
3933 
3989 
4031 
4084 
4094 


DATE 
0.0 W 


SIGMA 
A 
252841 
2594843 
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252879 
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262492 
26728 
260795 
262825 
26-865 
26 «900 
262904 
262953 
272048 
272053 
27 0138 
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27e2i1 
272280 
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272339 
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272424 
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105.7 
19562 
D7? 0 VT 
97.1 
92-6 
9125 
85-5 
81.2 
80.4 
T6061 
73-0 
7224 
67 20 
66.5 
602-3 
59.8 
52.210 
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47.9 
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45.3 
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44.6 
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4526 
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4-267 126.1 
42.52 123.1 
4.38 119.4 
4226 116.0 
4224 115. é 
4.06 111.0 
3285 101.93 
3-284 101.4 
3-68 oF etry 5 
3265 9265 
S Ieseo\) | B76 
3-48 B64 
3e31 C37 
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30S 7401 
2298 6924 
2085 66.0 
2-82 659-4 
2055 5924 
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20 OR Si ise 
1.85 42.5 
1.82 41.9 
1.58 3723 
1255 36.9 
1.38 34.0 
1.36 3306 
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1.26 S105 
1.220 305 2 
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D 
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0.22 
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0.66 
1.09 
1.64 
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4.29 
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5 88 
5.93 
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3.77 
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10.38 
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11.12 
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14.22 
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3.96 
4269 
4.78 
62 33 
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BS5e19 
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136.290 
186-212 
193641 
248442 
258215 
Bele 3l 
S3i2ie IS 
408-422 
417.21 
427289 
4356 S6 
446248 
448-47 


OXY 


Te 24 
7228 
7230 
7228 
eo Sl 
7. 30 
7el7 
We ie? 
5-50 
53e45 
4.29 
3-70 
3027 
2.78 
2234 
2029 
1.39 
1.23 
1.21 
0.93 
0.92 
0.83 
Oo 82 
0.77 


0266 
0.66 
0.64 
0.66 
0. 33 
0087 
1251 
1.57 
2ell 
20.19 
2072 
2.79 
3e12 
3215 
3232 
3-32 
ie Sil 
3e 30 
329 


S OUND 


1469. 
1469.6 
1469.6 
1470. 
1470. 
1470. 
1470. 
L470. 


DEPTH, METRES 


X100 


—Ho Id Ui & cw 


X10 


KHOI ds Ut & cw 


X1000 


0.00 


T 30.50 


1.00 


=O ~J 3 Ut 


Mm Mm 


nm 


ui = w 


2.00 


31.50 


26 


OXYGEN, ML/L 
4.00 6.00 


SALINITY, 
32.50 


0/00 


33.50 
TEMPERATURE 
7. 00 1 


ae 
0.00 


6.00 


34.50 


13.00 


10.00 


35.50 


16.00 


QF FSHCRE OCEANOGRAPHY 
REP ERENCE NOs 76— e= 
POS TT 1LSIN SO~ 040 Ne 
HYDROGAPHIC CAST DATA 


PRESS TEMP SAL 


0) 5206 324748 

10 SO) 14 326748 
1g 5209 32-743 
20* 5209 3226744 
29 5-208 32.748 
30* 5208 32-748 
4s 5-208 326749 
50* 5208 3220749 

G (a) 5-08 322750 
Tox | 5608 Si2e 7 Si 
99 5-10 32-4764 
100* 5009 326810 
124 4.94 33-539 
125* 4.93 332549 
149 4.84 33-733 
150* 4.83 3301736 
War as) 471 32.801 
200 4.254 33-823 
225% 4.39 332843 
250* 4.25 33-862 
2535 4.23 334864 
300* 4.06 SS O27, 
304 4.05 33-932 
400* 3-87 34.035 
407 386 342042 
500* 3206? 340141 
SOW, 3266 342148 
600* 3248 342195 
602 3248 34.2196 
700* 3230 342233 
300 3214 34e266 
Bll 3el2 34.270 
900* 2-99 342324 
1000* 2286 34.2379 
1003 2-86 34.2380 
1198 2e61 34.436 
1200* 2<61 34436 
1497 232 34.2508 
1500* 232 34-2508 
2000* 1.96 34.585 


2007 1296 342586 
2500* 1.73 342621 
2524 Lethe. 342623 
3000* 1260 34.2653 
3043 1.59 346655 
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Fig. 5 Salinity difference between hydro data and STP. 
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Fig. 6 Temperature difference between hydro data and STP, 
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OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOe 76=— 2= 1 DATE 14/7 2/76 

POSITION 49— 2.2.0Ns 130-40.,0W GMT 1763 

RESULTS OF STP CAST 479 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT e 

Es D EN 

9 7226 32047 0) 25242 25720 0290 929 
ie 7024 32047 10 25242 257e1 0226 0201 
20 7022S 32047 20 25042 25724 0eS1 0295 
39 %e25 32047 30 25042 257625 0.77 Qel2 
50 7e28 32247 50 25042 257649 1229 0033 
5 7Te2T 32048 Rec 25242 25746 1.93 0274 
100 6095 32077 99 25e70 2adet 2096 1.390 
P25 6e 30 332383 124 26019 13520 3.99 1.90 
1590 6082 33269 149 262044 162.5 3252 250 
LTS 6251 33282 174 26257 150.65 3<e91 3215 
200 6.29 332 86 199 26264 14368 4228 3*35 
aaa 6201 33288 223 26269 13921 4263 4.652 
250 5020 33-89 248 26073 13601 4298 9245 
300 5215 33293 298 26283 12529 9e63 7028 
400 4254 33499 397 24295 11504 6233 11255 
500 4.15 34205 496 27204 10746 7 294 16665 
600 4299 34614 595 27ei2 101.0 8297 22044 
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OFFSHORE OCEANCGRAPHY GROUP 
REFERENCE NO», 76= 2> 2 DATE! | lS/) 2/76 
POST TION 49—10-0Ne 132~40.20W GMT O+3 


RESULTS OF STP CAST 428 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH STIGMA SVA DELTA 
Ei D 

0) 6072 32048 0) 25250 249.3 020 

10 6273 32248 10 25250 24928 0225 
20 6270 3248 20 25250 24923 0.50 
39 HeAT 32-50 30 2552) 24708 0075 
50 6266 32.50 50 25252 247469 1224 
ws 6268 32251 Ten 25253 24749 1 286 
100 6660 32267 99 25266 235601 2248 
125 6019 33218 124 26012 19263 3201 
150 6013 33265 149 26250 15664 3243 
DTS 6203 33282 174 26265 142.8 380 
200 52 64 33285 199 26072 13661 4.215 
aan 5251 33289 223 26276 13263 4249 
250 5e 31 33291 248 26 eB0 12328 4231 
300 4295 33295 298 26 087 12261 5244 
400 4250 34.00 397 26296 114.2 6261 
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OFFSHORE OCEANOGRAPHY GROUP 

Reresonce NG 7o= 2 3 DATE. [257 2/76 

POSITION 49=1760e¢0ONe 134-40.-0W GMT 623 

Reowers er Str CAST 469 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA PAT « 

4p D FN 

9 6256 32252 0 25055 24424 029 029 
10 6257 pees 10 25°55 244.9 0224 9291 
20 6657 S24S2 20 25°55 244.9 0249 9205 
SE) 6256 32653 30 2502556 24462 0073 Oell 
590 6056 32253 50 25255 244.21 1e22 Oe31 
79 6257 32254 Ts 25056 24401 1.233 0270 
100 6253 32299 99 252¢92 21004 2243 Le23 
125 6223 SS257 124 260642 16327 2039 1275 
Ao Se 94 33271 149 26257 15020 3228 2230 
175 Se70 83365 174 26071 13609 3263 2.39 
200 5241 33287 199 26076 13169 3297 3.53 
ee 5ei9 3389 ens 26280 12325 4229 423 
250 5005 33293 248 26 285 12462 4051 52090 
300 42835 34.202 298 2OeD94 11567 5e22 Ge70 
400 4245 S34e11 397 27206 10525 6234 10.271 
500 4e18 34216 496 27012 9947 Te'3S7 190642 
600 3281 34221 $95 27220 92-8 Be 34 20235 
800 3247 34234 793 27234 Ble 0 10-203 3321 
1000 3202 34240 390 27243 T7209 11.61 47021 
1200 2263 34247 1188 erene 64-28 12.93 62657 


SOUND 


1474. 
1474. 
1474.6 
1475.6 
147Se 
1475- 
14766 
1476. 
14766 
1475.6 
1474. 
1474.6 
1474. 
1474. 
1474.6 
14756 
14756 
1478. 
14830. 


300 


DB 


600 


CO 
es. 
) 


Mabie oko dha hie, 


eu 


FEM iTCEiH Lote, he 
“ S) ae 


BEE. oO 285 4— eo - 
U9-26.0 N 136-40.0 W 
Nid «22 CUR T-4 ho SOM F313 


2 Bh 
SLL UANE ATTY 


3: 
» WAY 


op 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NO- 


T6= 2= 


POSITION 49=26.20N, 
PESULTS OF STP CAST 


PRESS TE MP 


.¢] 6250 

10 6250 
20 6650 
30 6250 
50 650 
tS 6051 
100 6251 
L293 Se 76 
150 26 %5 
175 Se 67 
209 5047 
225 5e19 
250 491 
300 4.57 
400 4220 
500 3292 
600 378 
8090 Jf 3 8 
1000 3201 
1200 272 


SAL 


see St 
3252 
32252 
32252 
32053 
32253 
32263 
33029 
33258 
ainare, Ti 
33283 
3328565 
33289 
33294 
34.203 
34213 
34221 
34231 
34239 
34246 


136-40.0W 
395 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


39 


DATE 157 2776 


GMT 133 


SIGMA 
7 
25055 
25256 
25056 
25256 
252057 
25056 
25264 
26026 
26049 
26 263 
26072 
26079 
26283 
26091 
27202 
27013 
27e2tl 
27032 
27242 
27250 


SVA 


24464 
244.0 
244e1 
2446.2 
24307 
2446.2 
237-20 
178-9 
157e4 
144.20 
13527 
12924 
125067 
113.25 
108-5 
99020 
9204 
B2e1 
7326 
6623 


DELTA 
D 
020 
0224 
0249 
9273 
1222 
1283 
2044 
2094 
3« 36 
3274 
4.209 
4042 
4of4 
Se 35 
6249 
7252 
8247 
10.21 
11.76 
13216 


POT 
EN 
0209 
0201 
0.05 
Oell 
Oe 3l 
0270 
1624 
1.81 
2049 
3203 
3269 
4e41 
518 
6239 

10295 

15 67 

21.03 

332490 

47258 

63226 


S$ OUND 


1474.6 
1474. 
1474. 
1474. 
1475. 
14756 
1476.6 
1474. 
14756 
1475. 
14756 
1474. 
1473.6 
14736 
1473.6 
1473.6 
1475-6 
L47H-e 
1478.6 
1450. 


38 


DB 


600 


CO 
= 
eS 


PRESSURE, 


1200 


150035 


TEMPER Aare, “2 
4 S) ie 


16 
REF. NO. 76- 2-6 
50-0.0 N 145-0.0 NW 
Ma.-2 DAY-18 GMT-2.8 
e os 2 a 
SALINITY, GOO 


4l 


OFFSHORE OCEANOGRAPHY GROUP 

BEEERENCE NO». F6- 2=- 6 DATE 18/7 2/76 

POSITION S0- QeONe 145= O0+0W GMT 238 

RESULTS GF STP CAST 383 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT. 

il D EN 

0 5262 22s0> e) 2520277 223246 029 0.9 
10. 5262 32265 10 25077 22309 0222 0.91 
20 5262 32266 20 25078 22303 0245 0.295 
39 5262 32266 30 25678 22304 0.57 0210 
SO 3e62 32266 50 25078 22346 Lel2 0.229 
75 5057 32074 75 252-85 216.9 1.67 92654 
190 5208 33254 99 260253 t52ed 2216 1297 
125 5210 23004 124 26071 13524 fie De 1248 
1590 486 33-81 149 26677 130-0 2285 1.94 
175 4.268 33283 174 26281 12667 3017 2047 
200 4250 33285 199 26284 12326 3243 3207 
22D 4e 38 33287 22a 26087 121440 3e79 3274 
250 4226 33289 248 26e¢90 115626 4209 446 
300 4213 33296 298 26297 112.23 4.66 6207 
400 3287 34208 397 27209 10145 5074 9.90 
500 3270 34015 496 27 e177 9502 6073 14.42 
600 3252 34220 595 27223 90-0 7255 192690 
800 Selo 34233 793 27236 7802 De 34 31.259 
1000 ee B4 34240 990 27045 T7009 10-233 &45e21 


1200 Beja? 34246 1188 27 saa 65-0 12213 60243 


SOUND 


1470-6 
i471. 
1471.6 
1471. 
1471e 
1472.6 
1471. 
1472.6 
147i. 
1471. 
1471. 
1471. 
1471.6 
1471. 
1472. 
1473. 
1474.6 
1475. 
147836 
1480. 


300 


DB 


600 


CO 
=) 
C 


PRESSURE, 


1200 


150045 


ae 
SAL INI 


42 


TEMPERATURE, C 
u 8 


BREF. NO. Veep = 


S0=0.0 N° YOS-B0 W 


MO -2 DAW-18 GMiy=~P7s3 


33 3 35 
Try. OO © 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENC 
POSITION 


E NOe6e 
5 me 


T= 2Q= 
0eONs 


RESULTS GF STP CAST 


PRESS 


SAL 


32263 
Se6'o3 
32263 
32063 
32064 
32265 
Ses ¢ > 
33264 
33278 
33281 
330 82 
33285 
33286 
33492 
34204 
34.13 
34.21 
34031 
34.238 
34243 


» 
145~ 020W 


DEPTH 


0 
10 
20 
30 
50 
13 
99 
124 
149 
174 
199 
res 
2438 
298 
397 
496 
595 
793 
990 
1188 


43 


OATE 18/7 2/76 


GMT 1723 
361 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
Ci 
25276 
25276 
25276 
25276 
25077 
25273 
25286 
26 of 1 
26674 
26077 
26281 
26284 
25 87 
26 e93 
27205 
2vei'o 
27223 
27234 
27 eo& 3 
27249 


SVA 


22420 
22423 
22424 
22465 
22422 
22369 
2162565 
14564 
1396.7 
130s'2 
Lawree 
12369 
12169 
11602 
10562 

9628 

896 4 

7928 

7206 

67. 3 


DELTA 
D 
09 
Qe 22 
0245 
0.67 
Lel2 
1.263 
202% 
270 
32 04 
3237 
3269 
4-291 
4232 
491 
6291 
7202 
7293 
92656 
1ie17 
122.57 


PIT 
EN 
0 29 
0201 
02905 
9210 
0029 
0 054 
1214 
1266 
2e1S 
22A9 
3390 
3299 
4073 
6239 
19.231 
14.294 
20216 
S2e2t 
465.14 
61.276 


SOUND 


1470-2 
14706 
1470. 
1470.6 
1471. 
1471. 
14726 
14726 
14726 
1472-6 
1471. 
1471. 
1471. 
1471.6 
14726 
1473-6 
1473.6 
14756 
14786 
1480.6 


300 


DB 


600 


eS, 
Ss 
C 


PRESSURE, 


1200 


190025 


Se 
SALINE 


TEMPERATURE, © 
2 8 


Rohe ING. (ho 


S50-0.0 N 145-0.0 W 


MO.-2 DAY-19 GMT-23.3 


3} 3 B.D 
TT, GAD 


45 


OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOe 76- 2- 8 DATE 19/7 2/76 

POSITION SO- Oce0Ns 145=- 0.20W GMT 23.3 

RESULTS OF STP CAST 408 PNINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT. 

T D EN 

0 5057 32265 0 25077 2231 920 020 
19 5057 32265 io 25ieafifi DAeseA 0222 0201 
20 Se 56 32265 20 25473) 22304 0245 9.95 
30 5256 32065 30 25078 22228 0267 0210 
59 3056 32267 50 2351089 A2Zienz Llell 9228 
7s 5056 32267 75 250279 22264 1.267 0664 
100 5042 32290 99 25099 20349 2e2l 1.12 
125 4.33 Je: 5S 124 26256 150.20 2285 1651 
1590 4.95 33476 149 26e72 134.27 3-00 2e10 
bvS 4.276 338? 174 2079 123¢4 3232 2065 
290 4.57 33284 199 26283 125.21 3264 Sie2D 
225 4 39 33085 223 26086 L22%,7 3e95 3092 
250 4e2G 33287 248 26283 12023 4025 4256 
300 4.214 33293 298 26095 114.57 4 34 6230 
4090 3292 34205 397 27206 19425 52094 10622 
$00 ge 76 34.12 496 27014 9820 6 296 14.37 
600 3056 34229 595 27 «22 91-0 7290 20214 
800 3.71 34.30 793 27233 3008 FeAl 32034 
1000 2086 34240 990 27244 7125 11e13 46627 
1200 2264 34245 1188 272590 6602 12652 61274 


SOUND 


1470. 
1470-6 
1471. 
1471. 
1471. 
1471. 
1472. 
1471. 
14726 
1471 e 
1471. 
1471. 
1471. 
1471. 
14726 
14736 
1474. 
14766 
147d6 
1430. 


1200; 


1500.5 


TEMPERRIUGes 
8 


BEr. NU. WO = 
50-0.0 N 145-0.0 W 
MO.-2 DAY-20 GMT-17.8 


c 30 
SRLING Oi 


3 
, UFO0 


30 


OFFSHORE OCEANCGRAPHY GROUP 


REFERENCE NOe 
POSITION 50=- 


T6- 2- 
Os0N>5 


RESULTS OF STP CAST 


PRESS TEMP 


0 5240 

10 5240 
20 S240 
30 $239 
590 5240 
75 5-38 
100 5230 
125 4.92 
150 4.275 
175 4.590 
209 4-32 
225 4224 
250 4.216 
300 4293 
400 Be 34 
500 3265 
600 3247 
B00 3214 
1000 2283 
1209 22659 
1500 2231 


SAL 


B20 
32265 
32266 
32266 
Wide SOE 
32268 
33-01 
33265 
33281 
33.283 
33285 
33-88 
33291 
33296 
34209 
34216 
34623 
34232 
34049 
34246 
34052 


145 


9 


DEPTH 


¢) 
190 
20 
30 
50 
TS 
99 
124 
149 
174 
199 
223 
248 
298 
397 
496 
S95 
7933 
990 
1138 
1483 


02.0W 


47 


DATE (207 2/76 


GMT 17248 
375 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
a 
25280 
25280 
25280 
25289 
25 81 
25282 
26209 
26264 
26079 
26283 
26286 
26 099 
26293 
26098 
oF oli 
27218 
27025 
27235 
27245 
27 05a 
27259 


DELTA 
Cc 
0.9 
04«22 
02644 
0266 
1210 
1265 
2e19 
2059 
2092 
3624 
3 OD 
385 
4e14 
4e7l 
Se77 
6074 
7%e6h4 
9e39 
10279 
Lees 
14eODil 


POT » 
EN 
020 
0-01 
9.2.05 
M210 
0028 
9263 
Lell 
1 wba 
22903 
2256 
3614 
3279 
451 
621090 
9-87 

14.230 

19236 

31.17 

44.282 

60 297 

835-61 


SOUND 


14706 
14706 
1470.6 
14706 
14706 
L471. 
1471. 
1471.6 
1471. 
14706 
1470-6. 
14706 
1470. 
14706 
1471. 
1472. 
14736 
14756 
1477.6 
14806 
14846 


DB 


PRESSURE, 


300 


600 


cO 
= 
© 


es 
SALINI 


TEMPERATURE, 
4 8 


AEH NGL. 7a) = on. Ie 
S0-0.0 N 145-0.0 W 
MO.-2 DAY-e3 GMT-ee.0 


3 st 
Ti, GOO 


an 


OFFSHORE OCEANOGRAPHY 
REFERENCE NOe 
POSITION 


50— 


{= 2- 
OeOINs 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
$9 
75 
100 
i25 
150 
LTS 
200 
ead 
250 
300 
400 
500 
609 
BOO 
1000 
1200 


TE MP 


$242 
Se 42 
52042 
50242 
5042 
5242 
5242 
5293 
5e10 
4235 
4.71 
4e57 
4.37 
42.12 
3094 
3274 
3051 
3216 
2286 
2059 


SAL 


3267 
32267 
32267 
32-68 
32.268 
3226383 
322068 
33261 
33679 
33283 
3385 
33285 
33287 
33293 
34205 
34012 
34221 
34.32 
34239 
34.45 


GROUP 


10 
145- 


DEPTH 


0 
10 
20 
30 
590 
G Ax 
99 

124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
133 
990 
1188 


0e«O0W 


49 


DATE 237 27756 


GMT 220 
409 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
2981 
25281 
25-81 
25 2B2 
25282 
25 e082 
25282 
29260 
26073 
26079 
26 eB2 
26084 
26087 
26095 
27206 
27014 
27vees 
af eo 
27244 
af ol 


SVA 


219.9 
220062 
22023 
21927 
21929 
22061 
22064 
146.5 
134.1 
12827 
125.8 
124.26 
12122 
11464 
104.64 
9729 
89.5 
79290 
7109 
6526 


DELTA 
D 

029 
O22 
0244 
02656 
12-10 
1255 
2220 
2257 
3201 
3034 
3266 
3297 
428 
4.365 
$e35 
6296 
7289 
9258 

11.09 

12647 


POT. 
EN 

0.9 
0-91 
9204 
0.210 
0228 
0263 
1.2.12 
1.65 
2014 
3029 
3.96 
470 
6235 
10.222 
14.234 
20.06 
32204 
45.292 
61.36 


S OU ND 


1470.2 
1470-6 
14706 
1470. 
14706 
1471. 
1471. 
14716 
1472. 
14726 
1472.6 
1471. 
1471. 
1471. 
1472-6 
1473. 
1474. 
14756¢ 
1478. 
1480.6 


300 


DB 


600 


(ce) 
C2) 
=) 


PRESSURE « 


12004 


TEMPERATURE, © 
“ 8 De 


REF. NO, 7G) = gos Le 
S0-0.0 N 145-0.0 W 


MO.-2 DAY-24 GMT-19.7 


5 33 3 35 
SALINITY, o700 — 


51 


OFFSHORE OCEANCGRAPHY GROUP 

REFERENCE NOs 76— 2- 11 DATE 24/7 2/75 

POSITION 5SO~ O0+4ONs 145- 0-0W GMT 1967 

RESULTS CF STP CAST 386 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT. 

sf Dd =N 

8) 5024 32268 0 25284 217e2 0290 029 
10 5226 32269 10 25284 21720 0222 0291 
20 5027 32269 20 25284 21761 0243 9294 
30 5227 32269 30 250384 21702 0265 9210 
59 5227 32670 50 25285 21627 1.08 0.28 
73 5227 32e71 Ge 250686 21622 1.63 0062 
100 Sete S30 25 he) 26230 17423 2014 1.2.08 
L25 4.298 33273 124 26070 13626 2252 se | 
150 4.290 33081 149 26277 139.5 2235 1297 
175 4.67 33284 174 26282 12569 3% 17 2259 
200 4245 33287 199 26287 12126 3048 3209 
ees 40 32 S66s69 Sas 26290 11869 3.73 3e74 
250 4219 33491 248 26293 11642 4-07 4e%5 
300 4205 33.97 298 26 099 110.7 4204 6.205 
400 3288 34.07 397 27-09 190220 Se71 934 
500 3e72 34016 496 27017 94.4 6268 14632 
600 3256 34,22 595 27024 8922 7260 19045 
800 3223 34233 793 27635 7920 9223 31243 
1000 2290 3441 990 27 245 70069 10.79 45.18 


12090 2264 34248 11886 27253 6309 12.613 69625 


SOUND 


146596 
14696 
14696 
1470. 
1470. 
1470 
14716. 
1471. 
1471. 
1471. 
1470. 
1470. 
1470. 
1471. 
14726 
14736 
1474. 
1476. 
147%. 
14306 


300 


DB 


600 


CO 
(cS, 
eS 


PRESSURE: 


1200: 


1900.5 


TEMPERATURE. i 
4 G le 


REF. IND. 745 


503610 IN 


e- 14 


145-0.0 W 


MG.-2 DAY-26 GMT-17.3 


2 
SALIVNG 


ake 
this 


3 
0/00 


16 


eo 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NO. 
POSTTIGN Sii— 


ioe 2 
OeONe 


RESULTS OF STP CAST 


PRESS TEMP 


e) 50270 

10 5e22 
20 5e22 
30 Se2l 
50 S222 
WES 5022 
109 Seil4 
125 52 08 
S06 4-96 
175 4276 
200 4.55 
22S 4-37 
250 4025 
300 4.09 
600 3237 
500 Je 72 
600 3253 
8200 3el9 
1000 2289 
1200 204 


SAL 


32266 
32065 
322066 
Be Eo 
32067 
32267 
33220 
33259 
33476 
33281 
33082 
33284 
33-286 
33691 
34204 
3%ol2 
34018 
34629 
34437 
34.43 


i4 
145= 


DEPTH 


0 
10 


0 «0W 
375 POINTS 


ao 


DATE 


26/ 2/7 


GMT 17.23 


SIGMA 
B 
Bae 
25281 
25282 
25283 
25033 
25083 
26026 
26.5? 
26072 
26078 
26282 
26285 
26 o8RF 
260094 
27 096 
27 0ol4 
27621 
27 633 
27 e442 
27 249 


SVA 


213062 
21926 
21528 
218.21 
218.24 
2183.26 
17822 
148.27 
134.8 
129-1 
126% 
P23 4,2 
126026 
115, 7 
104.5 

97 «44 
92¢90 
S8ie2 
7326 
6726 


DELTA 
D 


TAKEN FROM ANALOG TRACE 


POT » 
=N 
09 
0001 
0204 
0210 
0228 
963 
1.08 
12655 
2204 
2239 
3229 
3287 
4261 
6025 

10.17 

14.79 

29293 

32 39 

46252 

62026 


SOUND 


1469-6 
146%6 
14636 
1469-6 
14706 
1470. 
1471. 
1471. 
1472. 
1471. 
L471. 
L471 
1470. 
1471. 
1472-6 
1473-6 
1474. 
1476. 
1475.6 
1480-6. 


300 


DB 


600 


CO 
G) 
Gay 


PRESSURE, 


Rewo 


1500.5 


32 
SALINI 


54 


Tatra aU. & 
4 6) le 


REM NOL. 762 - 2 Eo Nh: 


50-0.0 N 145-0.0 W 


MO.-3 DAY-2 GMT-e3.3 


CLS 2 Cine 
Wis UU 


218 


QFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NGe *G= 2 FS DATE 


zZ7/ SAG 


POSITION SO— GeONe 145= 0-20W GMT 2343 


RESULTS OF STP CAST 379 POINTS TAKEN FROM ANALOG 


PRESS TEMP SAL DEPTH SIGMA 
T 

) 5.16 32.67 fy) 25484 

10 5.216 32.67 10 25284 
20 5.15 32.67 20 25284 
30 5.10 3266 30 25284 
50 5.04 32.67 50 25 85 
75 5.03 32.68 75 25486 
100 4.98 32.84 99 25299 
125 4.97 33.67 124 2665 
150 4.29 33678 149 26075 
175 4.65 33081 174 2680 
200 4.49 33283 199 26583 
225 4.34 33.84 223 26285 
250 4x22 33.88 248 26290 
300 4eit 33.94 298 26 096 
400 3288 34.07 397 27208 
500 3.53 B4.14 496 27 016 
600 3052 34.21 595 27-23 
800 3.19 34,31 793 27.34 
1000 2.88 34.39 290 27 243 
1200 2.55 34.45 1188 27250 


DELTA 
D 
0.90 
O222 
0243 
0265 
1209 
1.63 
2016 
2038 
20932 
3224 
3256 
32837 
4e17 
4795 
5 B4 
6233 
7276 
9446 
10.298 
1237 


TRACE 


POT « 
EN 
029 
0291 
0.204 
Oo10 
90283 
0262 
1210 
1.97 
22905 
2059 
3219 
3236 
4059 
6022 

10219 

14.654 

19.34 

31293 

45631 

61.238 


SOUND 


1469.6 
14696 
1469-6 
1469. 
1459-6 
1469. 
1470. 
1471.6 
1471. 
1471. 
1471 
1470.6 
1470. 
1471. 
1472.6 
La73e 
1474.6 
1476-6 
1478. 
1450.6 


TEMPERATURE, © 
u 8 gt 


300 

‘ea 

6004 

Lu 

te 

piel 

n 

WIIO0 REP sy NOb. 7h =, iat 1g 

i Bs 
50-0.0 N 145-0.0 W 

L200 MO.-3 DAY-3 GMT-21.2 
SREUNU TTS Osu a) 


2) 


DFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NO's 76" 2- 17 DATE 3/7 3/TS 

POSITION SO— O0+40Ns 145- 0.0W GMT 21.2 

RESULTS OF STP CAST 385 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT. 

sg D EN 

ie) 5018 32270 0 25286 215-20 020 9020 
190 5e18 32269 io 254685 2796561 0e22 9201 
20 5<e18 32269 20 25085 216062 0243 0204 
20 5219 32269 30 25085 21664 9265 02190 
$90 5e15 32269 50 25285 21601 1208 0223 

7S 5e13 32269 Fee 25286 21642 1262 006 
109 5097 32268 99 25286 216¢e5 20165 1.210 
eS Sse 33432 124 26234 179.8 2263 1259 
150 Seo 33276 149 26 71 13524 3204 220 
7S 4-237 33.81 174 26077 LBGes 3e 38 oers 
2009 4263 33eR4 199 26¢32 iZoe3 se 79 3037 
229 4246 33286 ees 26085 12249 4.01 4294 
250 4025 33288 248 26289 1190e2 431 4077 
300 4208 33093 298 26095 114.20 4.289 6240 
400 3.93 34.206 397 27207 10326 5298 10.27 
500 3273 34e14 496 27et5 360 3 6293 14.85 
600 3254 34220 595 2? see 3027 7e9l 20.208 

800 se 21 34.31 793 27234 BOee 9262 3202 


1000 2287 34.40 990 27244 7123 1f.213 45.205 
1200 2e 64 34046 1188 27 251 5326 12.50 61.233 


SOUND 


1459.6 
14696 
1469.6 
1469. 
1469. 
1470. 
L472. 
1472. 
14726 
1471.6 
1471. 
14706 
L471. 
1472. 
1473. 
14746 
1476. 
1478.6 
148306 


LEME BRATURE, CC 
u g re 


9 16 
0 
300 
aa) 
600 
Lu 
ois 
2) 
o 
WOU BEF.SNO.786+- -22--116 
ae 
SO-0.0 N 145-0.0 W 
1eQ0 MO.-3 DAY-4 GMT-17.3 
SHU NNT, COAT - 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


50- 


(Ao te ka 
02 ON, 


RESULTS OF STP CAST 


PRESS 


9) 

10 
20 
390 
50 
res 
100 
125 
150 
La 
200 
225 
250 
300 
400 
509 
600 
800 
1000 
1200 


TEMP 


5e20 
5e20 
5e20 
Segh 
5021 
Se22 
5017 
5205 
4.290 
4.71 
4254 
4240 
426 
4 e OF 
3eA9 
3269 
3249 
3218 
2¢ 89 
2053 


SAL 


32672 
Ge Wager £4 
oe es 2 
32073 
32072 
32273 
33234 
33-81 
33284 
33.287 
33.88 
33291 
33293 
33099 
34213 
34220 
34.27 
34.36 
34244 
34250 


18 
145~ 


02«O0W 


59 


DATE 
GMT 


4/ 3/76 
17.3 


&22 POINTS TAKEN FROM ANALOG TRAC= 


DEPTH 


SIGMA 
T 
25287 
25-87 
25 87 
25288 
25-87 
25288 
26237 
26075 
26679 
26284 
26286 
26291 
26 293 
27200 
27013 
27021 
27 028 
27238 
27 47 
27254 


SVA 


cliies 
214.20 
21461 
213.5 
21425 
214.61 
16861 
1319 
12362 
124.1 
121.28 
117.9 
11525 
10965 
97-29 
Ile2 
3428 

760 3 
685 

624 


DELTA 
D 
0.0 
0021 
0243 
Oe 64 
1.07 
1261 
2ei11 
2e47 
2e79 
3210 
341 
3e 71 
4.200 
4657 
3069 
6255 
72043 
9204 
1049 
11.80 


POT. 
EN 
0.0 
0-01 
0.04 
0.10 
0227 
0261 
1206 
1247 
1.92 
22044 
3203 
3269 
4.39 
9296 
9265 
13.299 
18.90 
39238 
43.265 
53-36 


SOUND 


14656 
1469-6 
146%9e 
1469. 
1470-6. 
1470. 
1471. 
14726 
1471. 
1471. 
1471. 
1471. 
1471. 
1471.4 
14726 
1473. 
1474. 
1476.4 
1478.6 
1430. 


300 


DB 


600 


CO 
i 
(3 


PRESSURES 


it OF 6 


15005 


TEMPERATURE, € 
u 8 ie 


Bor. ONO . 7S 


50-0,0 N 


roa aad 


145-0.0 W 


MO ,e3 AT-S GMT+17-5 


c 
SAL PN 


ae 
aku 


a 
0/00 


Go 


61 


OFF SHORE ONCFANOGRAPHY GRCUP 


REFERENCE NOs 76- 2- 19 DATE, SY 3/776 


POSITION 50—- Oc.ONs 145- 0-0W GMT 1705 


RESULTS OF STP CAST 436 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA 
; ¥ 

0 Geet 322658 0) 25485 Z2ETéS 
10 5027 Se00F 10 25282 21826 
20 5e27 32267 20 25082 21827 
30 5027 32267 30 25682 218e7 
50 Se27 32067 50 25-82 21829 
pas Swat 32008 Y= 2545S ~283e 5 
100 5026 32289 99 26200 20249 
t25 5292 33262 124 26260 14528 
150 4.296 Ja07 3 149 26 071 135.6 
175 4.79 33-73 174 26276 131-8 
209 4.53 33-81 199 26281 12629 
225 4.35 33-83 ae, 26284 12367 
250 4426 33-86 248 | 26238 12007 
300 4210 33291 298 26 293 11563 
400 3292 34.203 397 27205 105¢8 
5090 de i 34.213 496 27015 9729 
609 3250 34219 595 27ser 906 
8090 Jen 34231 793 27234 B02. 9 
10090 2284 3439 990 27 44 Viet 


1200 2061 34245 1138 27251 658 


DELTA 
D 

0.0 
0222 
0244 
0.266 
1209 
1.64 
22018 
2260 
2094 
3223 
32680 
a3e9t 
4022 
4.31 
5292 
6093 
7287 
9.57 

11.08 

1245 


45208 
6i-2so7 


SOUND 


1465-6 
1459-6 
14596 
14706 
14796 
14706 
1471. 
1471. 
1472-6 
1471. 
L471. 
14706 
14706 
1471. 
14726 
14736 
14736 
14766 
1473. 
14806 


TEMPERATURE, C 
ae 16 


300 
ae 
“6004 
ied 
< 
wad 
in 
WOU REF. NO. 76 — ec - 20 
Qe. 
50-0.0 N 145-0.0 W 
Le0U MG.-3 DAY-6 GMT-17.5 
1900.5 35 


a) aa. 
SALINITY, 0/00 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NO. 
POSITION bO=- 


T6- 2 
OeONe 


BPESULTS OF SIP CAST 


PRESS TEMP 


re) 5e17 

10 5216 
20 5216 
30 S216 
50 Se1l5 
75 5094 
100 5294 
Lea> 4.298 
150 42827 
12S 4265 
200 4.46 
ye he 4e 32 
250 4220 
300 4203 
400 3287 
500 32654 
600 32438 
800 3217 
10090 2287 
1200 2263 


SAL 


32¢67 
32267 
32267 
32067 
32067 
32067 
32289 
33-73 
33278 
33.81 
33282 
33233 
33-87 
33-94 
34.206 
34e14 
34221 
34.230 
S46 Se 
34043 


20 
145- 


DEPTH 


) 
10 
20 
30 
50 
75 
99 

124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
793 
990 
1188 


0 e0W 
442 POINTS TAKEN FROM ANALOG 


63 


DATE 


6/ 3/76 


GMT 17¢5 


SIGMA 
7 
25.284 
25 0834 
25284 
25284 
252384 
25085 
26 092 
26270 
26075 
26-80 
26282 
26085 
26-89 
26097 
27 208 
27017 
27 223 
27234 
27042 
27 049 


SVA 


21722 
21764 
24A7aS 
217-6 
SLs et 
21627 
20004 
137-1 
13223 
12321 
12524 
123.1 
113964 
112.7 
102.9 

94.9 

BGe2 
802.5 

7305 
5704 


DELTA 
D 
0.29 
0222 
0.43 
0.265 
1209 
12653 
2e16 
2255 
2289 
3221 
3253 
3284 
4214 
473 
5-831 
6.80 
Te le 
9243 
10.97 
12.37 


TRACE 


POT. 
EN 
929 
0201 
9204 
0210 
023 
0262 
1.210 
12654 
2001 
22055 
3216 
3e53 
4256 
6019 
19.03 
14.57 
19.75 
31.290 
45293 
61265 


SOUND 


1459. 
1459. 
1459.6 
1469-2 
14696 
14639. 
1470. 
1471. 
1471. 
L471. 
1470-6 
14706 
14706 
14706 
1472.6 
1472. 
1473.6 
14766 
1478.6 
14306 


300 


DB 


6004 


CO 
© 
© 


PRESSURE, 


1200 


15005 


TEMPERRT URE, © 
4 8 ie 


REF. NO. 76 - ae 
90-0.0 N 145-0.0 W 


MG.-3 DAY-7 GMT-17.2 


c od 3 i be 
SHbINIEY, UsOO 


65 


OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOs 76= 2 21 DATE? TS 3YTS 
POSITION SO- OcONe 145~- 020W GMT 17642 

RESULTS CF STP CAST 484 POINTS TAKEN FROM ANALOG 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA 
a 8) 

ie) 5e17 32068 0 25284 21624 029 

10 5e17 32267 10 25288, 2172.5 O00«22 
20 Sie, DY. 32.67 20 25-84 21726 0243 
390 Sie, LT. 32267 30 25284 21723 0265 
50 Sel 7 32268 50 25-84 217641 1299 
Kee 5216 32270 eS 25286 21527 1.63 
100 5209 3322 99 2628 176623 2e13 
t2s 4296 33263 124 26262 14463 2252 
rS0 4.86 33276 149 26073 L330 7 2037 
t7S 4.70 33.793 174 26478 13020 3219 
200 4255 33280 199 26280 12763 3052 
22S, 4242 33283 eas 26284 124.65 3101813 
250 4.28 33-86 248 26288 12009 4e14 
300 4ellil 33291 298 26293 115.9 4073 
400 3. 86 34.203 397 27e¢05 105e1 5232 
509 3259 34014 496 27216 9509 6233 
609 3249 3B4ei1% io fie 2ta22 90.6 7276 
BOO 3216 34230 793 27034 3025 39047 
10900 2e 39 34.37 $9390 27042 Tae, & 11.290 
1200 2259 34.44 1188 27250 6004 12240 


TRACE 


PAT. 
EN 
029 
9291 
ie) 024 
92190 
9228 
0282 
1.07 
eS 
2290 
2254 
3216 
3e934 
4258 
e224 

LOve, 12 

14.72 

19294 

32219 

46017 

61.84 


SOUND 


1469-6 
146596 
146596 
1469 
145696 
1470.6 
1471. 
L471. 
1471. 
1471. 
1471. 
1471. 
1471. 
1471.6 
1471. 
14736 
1473.6 
14756 
14738. 
148306 


300 


DB 


600 


CO 
Cs) 
oe, 


PRESOURES 


1200 


1500.5 


TEMPERATURE, € 
4 8 l2 


REF. NG. Wo = 


50-0 ..10 iN 


2s 25 


145-0.0 W 


MO.-3 Dai-7 Gii-e) 2 


Z 
SALINI 


33 
iB 


3 
0/00 


16 


39 


OFF SHOSE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


50= 


1o= 2 
OoON>» 


SESULYS Gr STP CAST 


PRESS 


¢) 

10 
20 
30 
50 
to 
190 
2s 
150 
L775 
200 
229 
250 
309 
409 
500 
600 
BOO 
1000 
1200 


TEMP 


5028 
5228 
5e28 
5026 
5e19 
Sei? 
5022 
Se 03 
4.91 
4.77 
4262 
4e4l 
4-229 
4409 
3091 
Ser 
3253 
3017 
20 33 
2059 


SAL 


32270 
32-70 
32269 
32069 
32279 
32071 
32294 
33264 
Set 7 
33280 
Ee cig | 
33284 
33287 
33092 
34204 
34213 
34.21 
34231 
34.2490 
34245 


23 
145= 


DEPTH 


0 
10 
20 
30 
50 
75 
99 

124 
149 
174 
199 
Ze 
248 
298 
397 
496 
595 
793 
990 
1188 


02.0W 


67 


DATE 


T/ Sf 7s 


GMT 21.0 ; 
459 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
¥ 
25285 
25-85 
25 284 
25084 
25286 
25087 
26204 
26 262 
26074 
260478 
26280 
26285 
26 238K 
26 094 
27206 
27215 
27423 
27234 
27 45 
27251 


SVA 


21601 
21626 
21723 
21721 
215-9 
215-21 
198.6 
144, 3 
133.5 
13020 
12769 
12326 
120.3 
11429 
104.9 
9720 
BIe7 
7929 
7028 
65e6 


DELTA 
D 

029 
0222 
90243 
0265 
1.2083 
1662 
2e15 
ZeSf 
2091 
3024 
3256 
3233 
4218 
477 
5287 
6088 
782 
9052 

11.02 

12.239 


PIT. 
EN 
0 29 
02901 
0204 
92190 
0228 
02652 
1.209 
1.56 
2094 
205G 
3229 
3239 
4252 
62027 
102290 
14.232 
20 296 
3208S 
45095 
61 «22 


SGUND 


1469. 
1469-6 
1469. 
1469-6 
1470. 
1470. 
Ca7 Pr. 
14:7 1. 
04,7 Ls 
1471. 
W471 
1471. 
1471. 
Lays 
1472. 
1473. 
1474. 
1476-6 
1477. 
1430. 


300 


DB 


600 


CO 
© 
(2 


PRESSURE, 


12004 


1500.5 


TEMPERATURE, © 
4 8 lie 


REF... INO. 76 = 


90-0.0 N 


2 wee 


145-0.0 W 


M0.-3 DAT-S GAT-17..3 


2 
SALINI 


Do 
1 


3 
0/00 


Bad 


69 


NFF SHORE OCEANGGRAPHY GRCUP 

REFERENCE NOs 76= 2= 24 DAME) WY S/T 

POSITION SO OcONs 145- 0.0W GMT 17¢3 

RESULTS OF STP: CAST 497 POINTS TAKEN FROM ANALCG TRACE 


PRESS TEMP SAL. CEerrTr SIGMA SVA DELTA PIT e 

B i D EN 

@) Se3t ae ap OD 1) 23284 216¢4 029 09 
10 Se.J31 32270 10 252-84 21628 0022 O0e01 
20 Se 31 32-70 20 25284 2146269 0.243 9.04 
30 5.32 32270 390 252084 21720 0065 0.10 
50 5232 seve, Ht $0 252085 21645 1.08 9228 
TS 5229 32073 ces 25087 21469 1262 0262 
100 5022 33210 99 26017 18647 2014 1.98 
125 52009 33269 124 26256 140. 3 2052 1.52 
150 4.296 33-78 149 26274 13364 2236 1.99 
175 472 33281 174 26279 128-8 3e19 2254 
200 4.258 33-83 199 26282 12620 3051 3014 
ea 4.39 fn er 223 26286 12227 3282 3031 
250 4026 33288 248 26289 11923 4212 4254 
3009 4.03 Ve, 9:3 298 26095 114.20 4.70 6217 
400 3235 34297 397 27209 101467 5278 19-01 
5090 3071 34e15 496 27216 95- 3 6277 14.53 
600 3251 34222 595 27224 3929 7259 19.53 
800 3el9 34-31 793 270234 80.20 9233 31272 
1000 2238 34-239 990 272043 T7201 10.89 495250 


1200 2262 34.45 1188 27 250 56.20 12227 61.202 


SQUND 


14696 
145096 
1470-6 
1470. 
1470. 
1470. 
1471. 
1471. 
1472.6 
147i. 
1471. 
1471. 
1471. 
1471. 
14726 
14736 
1474. 
1476. 
1478. 
14230 


3007 


DB 


600; 


CO 
S&S 
eS 


PRESSURE. 


1200 


1500.5 


FEMPERALUAE: 
4 8 


REF. NO 76) = 


90-0.0 N 


e- 29 


145-0.0 W 


MGS? DAV EO MGM T= ese 


es 
Se Ne] 


¥3 
Ty 


3 
0/00 


Sic 


QFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSTITION 


S0— 


T6- 2 
OeONe 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
390 
50 
75 
100 
2S 
150 
i7vS 
209 
225 
250 
300 
4090 
500 
600 
800 
1000 
1200 


TEMP 


Se se 
oP ee Wed 
Se 33 
Se32 
5033 
5223 
5218 
5.03 
4.289 
4.273 
4252 
4238 
4.27 
4209 
3293 
3e73 
3253 
3220 
2e 86 
2262 


SAL 


32071 
32e71 
32271 
3271 
32071 
32079 
32275 
33265 
33077 
poet 
33282 
33284 
33286 
33291 
34202 
34613 
34220 
34.230 
34.39 
34244 


25 
145- 


DEPTH 


2) 
10 
20 
30 
50 
7S 
99 
124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
793 
990 
1188 


0e0W 
466 POINTS TAKEN FROM ANALOG 


ip 


DATE 10/7 3/776 


GMT 1762 


SIGMA 
T 
25285 
25285 
25285 
2585 
25 285 
25285 
2590 
26263 
26274 
26077 
26282 
26 285 
26288 
26093 
27204 
27015 
27022 
27fe253 
27044 
27250 


SVA 


21528 
21621 
216.3 
21623 
21626 
216.5 
21204 
143.6 
133.3 
1303 
126.0 
12303 
120.8 
11527 
10626 

9720 

90-5 

81-20 

72290 

6607 


DELTA 
i) 
020 
0022 
0243 
0265 
1.08 
1.62 
2215 
2258 
2092 
3225 
3257 
3238 
4019 
4.2783 
5289 
6290 
7283 
9255 
11.07 
12246 


TRACE 


POT. 
EN 
0.9 
0201 
0204 
0210 
0228 
0262 
1.10 
1.58 
2206 
2269 
3021 
3239 
4052 
6228 
10223 
14.87 
20.210 
32229 
46.27 
SiseTT 


SOUND 


14696 
1469. 
14706 
1470.6 
1470.6 
1470. 
1470-6 
1471.6 
L471. 
L471e 
L471. 
1471. 
1471. 
1471. 
1472. 
14736 
1474.6 
1476-2 
1478. 
1480. 


SUS 


aa) 
“600 


CO 
zs, 
aS 


PRESSURE s 


1200 


150035 


ge 
SALINI 


LEM Eta URE, % 
: 8 le 


REF. NO. 76 - eo = 66 


90-0.0 N 145-0.0 W 


MO.-3 DAT=19 GMIT=<17.5 


G8, 3 Js 
VE pe WAG 


73 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOs 76H=- 2= 26 DATE. iT toy Ts 


POSITION SO O.ONs 145= 0.2.0W GMT 1725 

RESULTS OF STP CAST 475 POINTS TAKEN FROM ANALOG TRACE 

PRESS TE MP SAL DEPTH SIGMA SVA DELTA POT. 

z D = N 

0 Eee | See Tt 0 25%. Uae oT 0.90 0.9 
10 $232 320271 10 25465: Ciel 0022 0.01 
20 5036 32071 20 29485 20607 0243 0204 
30 5037 pee Tt 30 2508S 21629 0265 9210 
59 Dee 32272 30 25885 21663 1203 0028 
75 5239 32072 7S 25°85 21668 1262 0262 
100 Se 34 32079 99 25091 211-2 2216 1210 
iz 3293 2370 124 26 267 139.8 2059 1.58 
1350 4.293 330738 149 26274 133.20 2093 22096 
175 4.81 33.80 174 C6077 13024 3-26 2250 
200 4262 33232 199 26 81 127i 3258 a = 
ee 4e41 33284 223 26285 123-6 3239 3299 
230 4.29 33-88 248 26289 119-9 4229 4054 
300 4.909 33293 298 26695 114.21 4.73 628 
400 3292 34.204 397 27206 105-20 5233 10217 
500 ani 8 34.12 496 eves 9822 6039 14233 
600 Sepo 34.19 595 2iw6er 91.9 7234 20213 
B00 3.20 34.30 793 27233 81.20 9256 32 236 
1000 2290 34237 990 27242 73283 l1lel1i1 46252 
1200 2260 34244 1188 27250 6606 ves 0 62218 


S OUND 


1469. 
1469.6 
1470.2 
1470.6 
1470. 
1471. 
1471. 
1471. 
14726 
1471s 
1471. 
1471. 
1471. 
L471. 
1472. 
1473-6 
1474. 
1476. 
1478.5 


300 


DB 


600; 


29) 
GS) 
GS 


PREOOURE § 


p00 


1500," 


TeMEeRA DEBE, CC 
4 8 le 16 


REF. NO. 76 - 2- e/7 
90-0.0 N 145-0.0W 
MO.-3 DAY-12 GMT-17.3 
33 3 35 
TY 


x 
SALIANTTY,,. COAG 


OFFSHORE OCEANCGRAPHY GROUP 


REFERENCE NOe 
POSITION 


50 


76= 2= 
0O2O0N 


RESULTS, CF. STP. CAST 


PRS S 


100 
125 
159 
7s 
200 
220 
250 
300 
400 
500 
6090 
800 
1000 
1200 


TEMP 


Seed 
Sere 
Seer 
$022 
5e 22 
5223 
5213 
Se 06 
429? 
4.77 
4259 
4243 
4e 34 
4615 
3290 
3e71 
3056 
3220 
2290 
2eA2 


SAL 


32270 
32269 
3226S 
32269 
3270 
32079 
I2ef 2 
332-61 
3230/8 
332830 
i PS ie oe 
33684 
33.287 
33091 
34204 
34.14 
34220 
34431 
34.239 
34245 


Kori 
145= 


DEPTH 


0) 
10 
20 
30 
590 
73 
99 

124 
149 
174 
199 
223 
248 
298 
397 
496 
S95 
193 
990 
1188 


020W 
525 POINTS TAKEN FROM ANALOG TRACE 


75 


DATE 


127) 35/776 


GMT 1723 


SIGMA 
Bi 
25286 
251235 
25285 
252085 
25 85S 
235285 
25-88 
26259 
260074 
26078 
26282 
265 284 
26288 
26093 
27206 
27016 
27222 
27234 
27043 
27250 


SVA 


21523 
21605 
21626 
21627 
21601 
21625 
213238 
147.0 
132e9 
13020 
126.20 
1239 
120.8 
11623 
10428 
9528 
90.8 
Bde 3 
7203 
6620 


DELTA 


o 


029 
0222 
0043 
0255 
1208 
1.92 
2016 
2262 
2¢96 
3229 
3261 
3292 
4223 
4 e232 
5233 
6 293 
7236 
9256 
11.209 
12246 


POTS 
EN 
029 
9-201 
0294 
0210 
0228 
0262 
1210 
1 252 
2e10 
2264 
3226 
3293 
4297 
233 

1029 

14.35 

202906 

32218 

46.214 

Gilt D7 


SOUND 


14636 
14696 
146%. 
1459. 
{470.2 
1470. 
1470. 
1471. 
1472. 
1471. 
1471. 
14716 
1471. 
L47i1.e 
14726 
1473. 
1474. 
14766 
14736 
1480. 


300 


DB 


6004 


CO 
© 
GS 


PRESSUNE, 


1200; 


1300.5 


ae 
SALINI 


TEMPERATURE, lo 
4 8 


REE. NG. vo - Corie. 


90-0.0 N 145-0.0 W 


MO.-3 WRT-AS GMI-T1T7..5 


33 3 es 
my, ovo0 


QFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


50= 


oe 2 
DeONs 


RESULTS OCF STP CAST 


PRESS 


.¢) 

10 
20 
30 
50 
ce 
100 
eg) 
150 
17S 
200 
225 
250 
300 
400 
500 
600 
B00 
1000 
1200 


TEMP 


Se 30 
5.231 
5e 30 
5e 31 
5.231 
5215 
5229 
Se 06 
4.96 
4.76 
4-250 
4235 
4e24 
4.207 
3-93 
3077 
3253 
3219 
2091 
2067 


SAL 


32072 
32e71 
32-71 
32071 
32271 
see 73 
32097 
33269 
33077 
33280 
33684 
33286 
33089 
33-95 
34205 
34014 


34222 


34e31 
34.33 
34044 


23 
145- 


DEPTH 


0 
10 
20 
E26) 
50 
75 
99 
124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
T9 
990 
1188 


02O0W 
498 POINTS 


77 


DATE; 137 3776 


GMT 176 


SIGMA 
a 
25286 
25285 
25235 
25285 


25285 


25289 
26206 
26 066 
26073 
26278 
262B4 
2687 
26 290 
26097 
27206 
27215 
27 e224 
27034 
27 242 
27249 


SVA 


214.28 
21620 
21620 
21622 
21644 
21364 
19722 
140.9 
134.1 
12909 
12463 
L2ied 
118.3 
11264 
104.3 
96.7 
B9e!} 
B04 2 
T3e2 
67.3 


DELTA 
D 
029 
0222 
02643 
0265 
1.208 
1.62 
2215 
2255 
20290 
3e22 
3054 
3335 
4e15 
4.73 
5231 
6281 
Vie th 
9243 
10.96 
12.35 


TAKEN FROM ANALOG TRACE 


POT. 
FEN 
09 
02901 
9204 
02190 
9228 
0-62 
1.09 


12.85 
2203 
2057 
3218 
3434 
457 
Held 

10.203 
14.262 
19279 
31.287 
45239 
61252 


SOUND 


14596 
146%. 
1470. 
1470. 
14706 
1470-6 
1471. 
14726 
1472. 
1471e 
1471. 
1470.6 
1470. 
1471. 
14726 
1473. 
1474. 
14766 
14786 
1480. 


CO 
eH 
e 


PRESSURE, 


heOU 


1soa,t 


wa 
SALINI 


TENPERATUHE,, © 
e 8 


BER NE. 7 - am ag 


90-0.0 N 145-0.0 W 


MO..—3) GAN—T GMT—t117/..2 


33 Su 35 
i, OfO0 — 


Th) 


OFF SHORE OCEANOGRAPHY GROUP 

REFERENCE NOe 76= 2= 29 DATE 14/7 3/76 

POSITION SO OcONe 145=- 0.0W GMT 1762 

BeEsucns OF STP CAST Si2 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA PEt. 

bi 2) EN 

fe) 5<28 32269 0 25284 21629 029 029 
19 5028 32269 10 25684). 22 0222 0.91 
20 56289 832.69 20 25284 217.3 0243 92094 
39 3028 3269 30 25084 21724 0265 Q210 
50 Se 30 32269 50 25284 21768 1.09 0028 
Chis. Se 30 $2070 Ries 25085 ares 1263 0.62 
100 Se 35 32097 99 26205 19728 2617 1.210 
125 3295 33267 124 26264 142264 2059 1258 
150 4290 el T 149 26074 13304 2293 2296 
BPS 4e71 s3e79 174 26007 FT VSI 3026 2060 
200 4-51 SS 761 199 26281 12626 3538 3222 
een 4. 34 I wa 26285 12346 3239 3239 
250 4223 33.86 248 26288 120.5 42290 4293 
300 4209 33091 298 26294 115.7 4278 6228 
400 3290 34202 ar 27204 106.23 5039 10.22 
500 3-73 342109 496 Zi ale 9903 62692 14.92 
609 3254 342183 595 efeéat I92el 7287 20027 
R00 JseurT 34.228 T9393 27 032 3220 9.61 wie wis 
1000 22537 34236 990 27.41 7422 Ll1.e617 46.59 
1200 2261 3424? 1188 27 043 Sel 12259 62276 


SOUND 


1469-6 
14609. 
1469-6 
1470. 
1470-6 
1470. 
1471. 
1471. 
1471. 
147i. 
L471. 
1479. 
14706 
1471. 
1472. 
1473. 
1474. 
1475. 
1473. 
145306 


3007 


DB 


600 


CO 
© 
GD 


BigiarocoJiaiae 


1200 


150045 


Je 
SALINI 


TEMPER AMURE, € 
4 8 le 


REF. NO. 76 - e = oy 


90-0.0 N 145-0.0 W 


MO.-3 DAY-15 GMT-20.8 


23 S 
Et Glee 


— 35 


QF FSHDRE OCEANOGRAPHY GROUP 


REFERENCE NOe 76— 2- 
POSITION S0= O.ONe 
RESULTS GF STP CAST 


PRESS TEMP SAL 
O Se29 32069 
190 529 32269 
20 See 32265 
30 5227 32269 
50 5e2t 32269 
75 Se27 Bees 0 
109 3e22 32282 
Grae) 5e 06 33265 
150 4.293 33276 
175 4276 33280 
200 455 33-82 
22S 4.4% 33685 
250 4e27 33-87 
3090 4e14 33292 
400 3e 89 34203 
500 3015 34212 
600 3256 34.218 
B00 3213 34229 
1000 2e 86 34.238 
1200 2059 34244 


co | 
145- 


DEPTH 


0 
10 
20 
30 
50 
75 
99 
124 
149 
174 
199 
ees 
248 
298 
397 
496 
595 
793 
990 
1188 


020W 
492 POINTS TAKEN FROM ANALOG TRACE 


81 


DATE 


iS7 3776 


GMT 20238 


SIGMA 
T 
25084 
25284 
250284 
25284 
25284 
25085 
25295 
26262 
26073 
26078 
26282 
26285 
26288 
26294 
27205 
27014 
27220 
27233 
27 043 
27250 


SVA 


21720 
21723 
21701 
2ive2 
217.4 
216.9 
207-7 
144.0 
134.5 
129.9 
12624 
12361 
1202} 
11564 
10561 

S727 
923 

Ble5S 
72068 
662 3 


DELTA 
C 
0.90 
022 
0243 
0.255 
1 209 
1.63 
2e17 
2e61 
2295 
3028 
32890 
3% 92 
4e22 
4381 
5 e091 
6292 
7.237 
9260 
L1ie14 
12.252 


POT. 
f= N 
009 
9-01 
0204 
Oo1ld 
0.228 
9262 
1210 
1-50 
2209 
22653 
3025 
3e92 
4256 
Se 30 

10 23 

14.37 

20 220 

32.251 

4553 

62-01 


SGUND 


1469. 
1459. 
1469-6 
1470-6 
1470. 
1470.6 
1471. 
1472. 
1472. 
1471. 
1471. 
1471. 
1471. 
L47i.e 
1472. 
1473. 
1474. 
1476. 
1478. 
14806 


DB 


PRESSURE, 


82 


TEMPER ARTUR. & 
4 GS Ye 


ee: O18 


6004 


REF. NO. 76; - Om OA 
30-0). Ni 145-0). 0) W 


| MO.-3 DAY-17 GMT-17.7 
| 


a ae 3 35 
SALINITY, 0/00 


83 


OFF SHORE OCEANOGRAPHY GRCUP 
REFERENCE NCe 76= 2—- 32 OATE U7S 3776 
POSITICN 5SO= O.LONs, 145 0.0W GMT 17.7 


SESULTS GF STP CAST 488 POINTS TAKEN FROM ANALOG 
Pre aS TE MP SAL DEPTH SIGMA SVA DELTA 
T D 
) Sa,25 3226383 0 25 034 eid Ma as 020 
10 5e25 32268 10 25284 21726 0222 
20 D024 32268 26 25284 217.26 0244 
30 3024 32268 30 250384 Foc i a & Ded 
59 5225 32268 $0 235084 2172-9 1.209 
8 5e19 320727 TS 25087 21465 1.63 
109 5027 33208 99 26015 1538-7 2e15 
ea 3002 33072 124 262608 133.23 2254 
150 42933 386.79 149 26276 Uo eee 2233 
u7sS 4.67 33281 174 26679 12822 3020 
200 4.51 33482 199 26 282 12620 32352 
225 4240 33-85 223 26236 12208 3.83 
vedo &) 4025 33087 248 26289 119-9 4e13 
390 4e11l 33293 298 26295 114. 3 4.72 
4990 36839 34.404 397 27 006 104.7 52081 
500 3476 34012 496 27214 98e i Be 32 
600 36952 34220 rhe Ea Clie 9005 7276 
8090 2021 34629 793 27 e322 31.28 9248 
16990 2084 34233 930 27243 7204 11.01 
1200 2250 34645 1188 afoot 557 12239 


TRAC 


itt 


POT. 


SOUND 


140Ge 
1469. 
145696 
14096 
1470. 
1470. 
1471. 
1471. 
1471. 
La7le 
L471-6 
1471. 
1470.6 
1471. 
1472. 
1473. 
1474. 
1476.6 
1477. 
1480-6 


300 


DB 


600 


CO 
© 
© 


Poo he, 


2004 


15005 


TEMPERA, te 
U 8 lee 16 


REP. ONG. be a dn 1S. 
S0-0.0 N 145-0.0 W 


MO o-SS0AT-2OVGNT=Tve3 


5 as 3 a5 
SALINITY, 0/00 - 


BEE SHarns 


OCEANOGRAPHY GRCUP 


REFERENCE NOe 


POSITION 


bos 


76~ 2+ 
O00Ne 


BE SULT Ce STP? CAST 


100 
2S 
150 
u7S 
200 
ees 
259 
300 
400 
500 
600 
8090 
1000 
12090 


TEMP 


5-206 
9204 
5294 
53094 
5204 
5204 
4.97 
4239 
4267 
4.53 
4-32 
&e 2% 
4214 
4205 
30 85 
3269 
3247 
Je 2 
2285 
2260 


SAL 


3269 
32069 
3226S 
32269 
32269 
32269 
3344 3 
| ee 
33279 
33280 
33283 
ee War a 
33288 
33294 
34405 
34214 
34e21 
34.231 
324.238 
34244 


a 
145- 92OW 


85 


DATE 207° 3/76 


GMT 


17 e3 


482 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


STIGMA 
ng 
25286 
Aas 0 Sat 
25287 
25087 
25 087 
25087 
26046 
20«71 
26278 
26 080 
26285 
26288 
26091 
26096 
27207 
27016 
27024 
Bie FD 
27 043 
27250 


SVA 


214.6 i) 
21426 
214.7 
214-7 
2142-9 
21562 
158.9 
13661 
12924 
127¢4 
123.2 
120.23 
11820 
112.9 
103-5 

3602 

B9el 

7904 

7205 

560 


DELTA 
D 
0290 
Oe2«21 
0243 
0.64 
1.07 
1261 
Le 09 
2045 
2278 
32190 
3241 
3/12 
4201 
4059 
52648 
6207 
7260 
9223 
10.230 
12.219 


POT. 
=N 
029 
0.01 
0204 
9210 
00«27 
0262 
1204 
1245 
1.91 
2245 
3270 
442 
6204 
9290 
14647 
19.65 
31.264 
45.253 
61295 


SOUND 


146383. 
1463.6 
14686 
1460S. 
14656 
14996 
14706 
1471. 
14706 
14706 
14706 
1470-6 
14706 
1471. 
1471. 
1473. 
1473e 
1475.6 
14736 
14806 


300 


DB 


600 


CO 
© 
ae) 


PRESSURE, 


1200 


1500, 


TeMPCRATURLE we 
u 8 le 15 


BEF. NO, 7 = e = su 
90-0.0 N 145-0.0 W 


MO.-3 DAY-22 GMT-21.9 


313 34H Cio 
Ter | 


| 
SRL UNMET. CABO 


OFF SHORF OCEANOGRAPHY GROUP 


PEFERENCE NOe 
PeSiTtoON. So- 


T6- 2=- 
OeONe 


RESULTS OF STP CAST 


PRESS TEMP 
0 S014 

19 5014 
20 5014 
30 5214 
50 5014 
79 5214 
100 5202 
125 4239 
1S0 4272 
: Oa de 4.255 
209 4-33 
225 40290 
250 4213 
300 4-01 
400 3034 
500 3268 
690 30509 
BOO 3016 
10C0 2285 
1200 2ef2 


SAL 


32075 
32074 
32074 
32274 
322474 
32074 
33425 
33.270 
3379 
33.230 
33283 
33685 
33-488 
322-94 
34.206 
34.15 
34221 
34.31 
34239 
34244 


145- 


DEPTH 


0 
10 
20 
30 
50 
75 
99 
124 
149 
174 
199 
ee3 
248 
298 
397 
496 
les Be) 
793 
990 
1188 


020w 
S501 POINTS TAKEN FROM ANALCG TRACE 


87 


DATE 22/ 3/76 


GMT 21.29 


SIGMA 
T 
25290 
29290 
25099 
25090 
23290 
25290 
26231 
26268 
26077 
26.80 
26285 
26283 
26091 
26297 
27208 
27217 
et ees 
27234 
27244 
27250 


SVA 


21068 
21169 
21220 
212.61 
21253 
212.6 
L73s2 
138. 3 
130.20 
127-6 
123.23 
120.7 
117-9 
112.6 
102.26 

95690 

B96 4 
TIe7 

7128 
5667 


DELTA 


D 
029 
0-271 
024? 
0264 
1.06 
1.59 
2ell 
2249 
22033 
3eid 
3246 
3677 
42607 
4264 
5e72 
He79 
7202 
9032 
10.83 
12.221 


POT e 
&N 
029 
901 
902904 
0210 
0227 
Qoeol 
1.07 
1250 
1298 
2251 
Sell 
3277 
4.49 
6e10 
Dera 

14045 
19.61 

31.256 

45051 

60.296 


SUUND 


14636 
1469. 
1469. 
14569. 
1469. 
14706 
1470. 
1471. 
1471. 
1470. 
1470. 
1470.2 
14796 
1479.2 
1471. 
1473.6 
14736 
1475. 
1473. 
1430.6 


300 


DB 


600 


CO 
SS 
cS 


PRESSURE. 


1200 


1500," 


Terre nh PURE 
u 8 Wes 16 


REF. NO. 76 - e’ = 36 
90-0.0 N 145-0.0 W 
MO0.-3 DAY-23 GMT-20.8 
33 5 
TY 


c 
SALINTT Ps 400 


89 


OFFSHOR&E OCEANCGRAPHY GROUP 

REFERENCE NOe 76— 2?- 36 OATE 237 3/76 

POSITION S0— OFON, 1465= 020W GMT 20.8 

PESUETS SOF STP “CAST 503 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT. 

yi D FN 

0) 5210 S265 7:5 0 25291 210.25 0.0 029 

190 5210 sae 0S 10 25 e391 210.3 0221 9201 
20 5e19 Bee TS 20 25091 210.29 0242 9294 
30 5210 p2e7TS 30 25091 210069 0263 9210 
50 5210 32275 50 25091 2iliel 12.05 O+«27 
7D 5210 32275 75 25291 211.24 1.58 061 
100 Seld 33.09 99 26018 18661 2210 1.07 
125 4292 33468 124 26 266 140.1 2249 1.5 
150 4.279 33-78 149 26276 StS 2083 1.99 
175 4.253 33082 174 26282 125-9 3215S Lar ti yr 
209 4-33 336 84 199 26¢85 122.6 3046 we ic 
225 4223 33236 iets 26288 DS2Oe2 Je 77 3677 
25D 4.15 33288 248 26 e091 11861 4207 4049 
300 4094 33295 298 26097 11221 4254 60190 
400 3283 34007 397 272.09 101.8 5072 9293 
500 32266 34216 496 27218 94.1 6270 14.642 
600 3e47 34222? 595 27624 8825 7261 tase 
B00 Sele 34632 793 27 236 7826 9228 31.41 
1009 22833 34.49 990 27645 7028 19.77 4A5e11 
1209 2258 34645 1188 276451 A506 i213 60.31 


SOUND 


1468. 
1469.6 
1469. 
1463.6 
14693. 
1470. 
1471. 
1471. 
1471. 
147-6. 
1470. 
1470. 
1470.6 
1471. 
1471. 
1472.6 
1473. 
14756 
1477. 
14806 


PENRERAT URES ec 
: 8 le 


300 
‘ee 
600 
Wu 
i 
Reet 
o 
W300 REF. IND. 75 = e =- BF 
QO 
90-0.0 N 145-0.0 W 
1cU0 | MO.-3 DAY-26 GMT-17.3 
anes" 3° 353 a 35 


SALINITY, O00 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 
PESULTS OF 


PRESS 


76—= 2- 
SQ- 020ON, 
STP CAST 
TEMP SAL 
4086 32676 
4.36 32.76 
4.86 32.76 
4.87 3276 
4e87 32476 
40.36 32476 
AwtI | 35025 
4092 {f 335.67 
4079 33677 
40.54 33681 
4049 33482 
Het IBIS 
4.18 33.87 
4.05 33494 
3037 34.06 
3069 34.15 
BIS | Set 
3jtS8 34.32 
2.90 34.40 
2.65 34.46 


fee 6 


145- 0.0w 
474 POINTS TAKEN FROM ANALOG 


DEPTH 


8) 
10 
20 
390 
50 
79 
99 
124 
149 
174 
199 
nae 
248 
298 
397 
496 
595 
793 
990 
11568 


oN 


DATE 26/7 3/76 


GMT 1723 


SIGMA 
*¥ 
25294 
25094 
25094 
25294 
25094 
25094 
26233 
26266 
260735 
26 281 
26283 
26287 
262389 
26296 
27208 
Zt melee 
ala23 
28 es5 
27 244 
27 eSit 


S VA 


207-1 
207¢4 
20726 
ZO te @ 
20728 
208-6 1 
171.29 
1490.9 
13202 
12604 
124.238 
E2Ve2 
L19e2 
Lizge9? 
102.7 

3501 

8905 

FSe 2 

7125 
65-9 


DELTA 
D 
929 
0.271 
Oe4l 
Oe Se 
1204 
1256 
2207 
2245 
2e79 
3212 
3243 
3074 
4-04 
4252 
9059 
6258 
72690 
Je 28 

10.79 

P26 ih? 


TRACES 


POT. 
=N 
99 
042.01 
9294 
O19 
9026 
9250 
1305 
1649 
1.97 
2299 
3210 
3276 
4049 
6e11 
9295 
1445 
13's h:2 
31-59 
49042 
69233 


SOUND 


1467. 
14636 
14636 
1463-6 
1468-6 
1459.6 
1470. 
1471. 
1471. 
1470. 
1470.6 
1470. 
14706 
1471. 
1472. 
1473-6 
1474.6 
14766 
14786 
1430.6 


300 


DB 


600 


CO 
© 
C3 


Micces std iplen 


fomod 
M 
oe. 
cS 


REF. NO. 76 - fal Wet SIS 
90-0.0 N 145-0.0 W 


MO.-3 DAY-27 GMT-17.3 


3 Se 
8169 


a 
Si ema N 


IFF SHORE OCEANGDGRAPHY GROUP 


REFERENCE 
POSITION 


Noe 


So 


76<) 2= 
0eONe 


RESULTS OF STP CAST 


PRLSS 


109 
Peo 
1509 
175 
200 
nee 
250 
300 
400 
500 
600 
800 
1000 
1200 


Temp 


5205 
9204 
52 04 
5-2 04 
5204 
5294 
5295 
4. 94 
4239 
4256 
4e47 
4235 
4.23 
4296 
3238 
3270 
3251 
Sent 6 
2235 
2059 


SAL 


320679 
S20 71S 
S27 3 
32278 
Seaw & 
32078 
3279 
332538 
33578 
3.36095 
33605 
337087 
33239 
33095 
34206 
34015 
34e21 
344327 
34.40 
24.46 


ie 


145- 0 eOW 


DEPTH 


93 


DATE 247703776 


GMT 17.23 
549 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
a 
25494 
25094 
235294 
25694 
25294 
250294 
25094 
26 258 
Zhe SD 
25281 
26285 
26 0838 
26290 
26097 
27208 
raters ets 
aT e23 
2 ei 
27244 
Ca eee 


SVA 


29720 
20729 
20340 
20820 
20302 
20865 
20802 
147.23 
1325.5 
1260.6 
12323 
12028 
l1Be2 
li2e4 
1023 
3563 
B2e 3 
7929 
7iel 
5408 


DELTA 
D 
92D 
Ole 
0042 
0262 
1204 
1.256 
2208 
2052 
eats 6 
3019 
3250 
3281 
4eoilil 
4068 
Dieu! © 
6275 
7266 
9e34 
10284 
12.019 


POT. 
EN 
929 
9201 
029% 
9210 
9227 
0269 
1.2.06 
1.254 
2295 
2058 
3e18 
3234 
4256 
6218 
9e99 
14.53 
19.67 
312659 
45234 
50244 


SOUND 


146036 
1458. 
1459. 
L466 
L463. 
146%96 
1470. 
14716 
1471. 
1471.6 
1471. 
14706 
1470. 
1471. 
1472.6 
1473-6 
1474. 
14756 
14748. 
14230. 


94 


FENPERA TURE. CC 
_ S) ie 


300 
aa) 
5004 
inl 
oO 
me) 
a 
WIIO0 REF. UNO. 416 -. <2 ge 
ae 

50-0.0 N 145-0.0 W 

1e00- MO0.-3 DAY-28 GMT-17.2 
1500, 


30 3 ” 3s 
SALINITY, G/O00 - 


pi 


OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOe 76—- 2- 39 DATE 23/7 3776 

POSITION SO= O.ONe 145- 0-0W GMT 17642 

RESULTS OF STP CAST 493 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL CEPTH SIGMA SVA DELTA POT. 

i 2) =N 

) 5203 B2.7& 0 25-92 203.9 0.0 9.9 
10 5.03 32-77 10 25-93 208.5 Oa2t 0.01 
20 5.04 32276 20 25292 205924 0042 0.04 
30 5294 3276 30 25e92 20%.5 0263 0210 
50 5.03 32-76 50 25092 209926 1205 0.2 
75 5.03 32-76 75 25092 209238 1<57 0240 
100 5.03 32677 99 25293 209-3 2209 Pick, 
125 4.91 33h 124 26269 1372-8 2052 1.55 
150 4-76 33.80 149 26278 129.7 2285 2001 
i7s 4.62 33.83 174 26082 12661 17 2254 
200 4245 33.85 199 26e¢85 123-9 32438 Seis 
225 4.29 323.2883 223 26089 113904 3.78 3079 
250 4220 33.90 248 26292 117e1 4.203 450 
300 4005 33.95 298 26.97% 1142452 4.659 Heil 
400 Be B46 34.07 397 27209 10201 S.7.3 9295 
500 3,71 34,14 496 aT.1S 9604 6272 14.649 
600 3653 34.21 595 27023 39.7 7 064 19.65 
800 3.20 34-31 793 27.3% 80.2 9233 3157 
1000 2292 34.39 990 27 043 7226 10456 AS.67 


1200 2062 34245 1188 272590 66-20 12224 OHl.14 
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1458. 
1468. 
14696 
1465. 
1465.6 
1469. 
1470-6 
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14726 
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5-13 
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4eFl 
4264 
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4026 
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3.73 
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3e:13 
22 89 
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32667 
32067 
S207 
B24 Oy 
32268 
33019 
33265 
S3e77 
33281 
332484 
33285 
33288 
3303 
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34.213 
34.220 
34-230 
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342453 
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27233 
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Ca aS 
27. 6 
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21 Te 9 
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124.1 
reese 
119.2 
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REFERENCE NOe 76— 2=— 43 DATE 31/7,.3/76 
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ie) 6287 Fe ar 0 25230 26844 0.0 09 14756 
10 HBT 3223? 10 25235 26346 Oo.27 Oe D1 14756 
20 6683 32043 20 25044 25529 0 e053 0295 1475. 
30 6284 32043 30 25044 25522 0.78 9el2 1475. 
50 6.279 32243 90 25045 254.28 1.29 Die 33 1476. 
ts 6230 32258 i 25057 243-7 192 Oe73 1476.6 
100 7202 33623 99 26205 193.83 2047 te22 14786 
125 7e 30 33666 124 26235 170.8 Peden Jed be 3 1430. 
1590 Toll 33285 149 26052 15425 3« 33 2e 39 1430-6 
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300 5-61 34201 298 26 2B4 12525 5 238 6.295 1477. 
4909 53004 34.209 ee 25297 113-8 6257 11.2290 14766 
500 4263 34615 496 27207 105-6 Ta 7 16229 1477. 
600 4-230 34221 595 27215 9729 367 elie a 1477. 
890 3e91 34235 793 27230 35-61 19249 34275 L479. 
10090 3-6 44 34244 9990 27242 7406 12.09 49039 14806 
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OFF SHORE OCEANOGRAPHY GROUP 


Ri FERENCE NOe 7h 2~ 44 Dew. 31/13/76 
POSITION 48=4@2.0N,. 126~40.0W GMT 9-20 
RESULTS GF STP CAST 400 POINTS TAKEN FROM ANALOG TRACE 
PRESS TF MP SAL DEPTH SIGMA SV4& DELTA POT « SOUND 
5, D EN 
0) Vo e2 327201 0 250096 29048 029 929 1476. 
10 70224 32209 . BO 25205 293261 0629 BeO] 1475-6 
20 7026 32208 20 2S5e1il 28626 0253 9296 1477. 
30 7e23 Oe 64. 5 39 evel 25265 0.287 Ost Ss 1477. 
59 7220 See St 59 25230 269-9 1642 0236 1477. 
ee 7246 33237 tas 26210 193.3 1.2.98 O71 1430. 
109 7260 3370 99 26034 17166 2044 te Aa | 1481. 
i2s Rar 4 332832 124 26246 159.9 20835 . wirsiS9 1481. 
150 7206 33290 149 26257 150621 3023 eels 1430. 
175 6280 33294 174 26064 144.0 3260 fa | 1480. 
200 6245 33296 199 2670 133.4 3095 3241 1479. 
Fok 6019 33298 ees 26075 133.9 4e23 4215 1473.6 
a AD eo FD 33099 243 260.79 13025 4262 4% oI4 1478. 
300 Se 72 34e 02 293 26284 126.90 S226 627% L47de 
400 Se ba 34210 337 26097 114.7 6247 11.95 1477. 
500 473 34.215 496 27206 1906. 4 7.258 16613 1477. 
600 4244 340222 $95 27015 9369 3261 21236 1477. 
809 30 89 34. 36 793 270231 34.1 10644 34638 147%. 


1009 3246 340644 990 27242 756 1 12.03 49242 1480. 
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Surface Salinity and Temperature Observations 
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SURFACE SALINITY AND TEMPERATURE OBSERVATIONS 
CRUISE REFERENCE NUMBER 76— 2 


DATE/STIME SALINITY TEMP LONGITUDE 
YR MO DY GMT C/7oc a WEST 
76} 62) 1464 - Tee 30.604 7e3 125-33 
76 <2 PA Sale Bie O14 Tea 125-33 
76. 21a, SOG 30.-566b 74 126- 0 
Te OB te ees 32-235b Ted 126-40 
76 2 eras 322094b To 127-40 
76 2 DPA LACG 32e¢411b 745 128-40 
T6 12 184 E720 a2 3478 7e2 130-40 
Tie VeReS is 32.481 6eT7 132-40 
76 “2085 460 32e536b 133-40 
Te 2 tS.) 64s 326511 625 134-40 
TH 82 0S TELS 32e533b 0.9 135-40 
762 2G TSS 322513 604 136-49 
76) seth Sa PES 32-510b 137-40 
TO 72S. tS 1955 32¢509b 138-49 
76772, 15 °2300 32.5655 139-40 
toes. 16. i220 322.€09b 140-40 
76 216 436 32e685b 141-40 
76 2 16 900 32e612b 142~40 
76 2 16 1430 32-621b 143-40 
76 217 9) 322640 504 QIN STATION 
Tea ie) 18 ° 32.683b 5.4 ON STATION 
Tioire id 0. 32-652 525 ON STATION 
76 2 20 3) 32-e660b 5.26 ON STATION 
76. 2 2:3 C 322660 504 ON STATION 
Tae. 22 ¢) 32 €66 504 ON STATION 
7Ey eo) 23 fe) 322687b ae TS) ON STATION 
76) 2°24 8) 32.659 5.4 ON STATION 
Tou 2 eS 0 32.726b 5.5 ON STATION 
76) ee ) 322670 5.2 ON STATION 
7 GO AAT 0 32. 6€81 Sel ON STATION 
76 eee (2045 322 657 5.4 143-40 
7G 202 23.35 322654 5.5 142-40 
716 "2428-205 32.627 526 141-40 
7H 2 28 445 322574 5e7 140-4C 
76 228 745 32.596 5.9 139-49 
76. 28 4040 322564 5.9 138-40 
76 2. 28 10S3g6 324514 5.8 137-40 
16. eo 2a: 60 322528 S.7 136-40 
76. 228-1905 32.531 620 135-40 
76 2 28 21eg 322522 620 134-40 
76 2 29 10 322526 609 133-40 
76 2 29 S00 322525 601 132-406 
76 2 29 §30 42.469 622 131-40 
76. 2 29 755 32497 603 130-40 
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YR MO DY GMT 
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iS 2°29 F316 
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16-3 1 1915 
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fae) 3 9 0 
76 ein 8 9 
76 ey ie | 6 
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CO. S26 o 
7E =) BZ C 
76 S bat Ws | QO 
76 Ss L9 6) 
TE So Aig 2d, 8 e) 
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322610b 
322 599b 
32e671b 
322653 
32-674 
322680 
322eE€89 
32-677 
322676 
322677 
32-683 
322E1G 
324669 
32.685 
32ef12 
322696 
3222697 
320713 
32.€88 
eue Cig, 
32-4658 
322662 
32-708 
3220731 
322696 
322e704%b 
32e721i 
320743 
320724 
322741 
32e763b 
320.755 
322746 
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SURFACE SALINITY AND TEMPERATURE OBSERVATIONS 
CRUISE REFERENCE NUMBER 76=— 2 


DATES TIME SALIAITY TEMP LONGITUDE 
YR MO DY GMT 0700 2 WEST 
76 Ee er 0 Bae tS 4.8 ON STATION 
76 ae Wd: 110 32-6736 4.26 143-40 
76 S23) tO"G 32.2665 Sel 142-40 
76 3 29 150080 S20 Oe 502 141-49 
tS 3 29 17490 3B20eE14 523 149-40 
76 3°29 2085 322630 55 139-40 
76 5 ah? IR aie 9 8 3, 322580 Se 6 138-40 
i ooo 130 322566 oF Re 137—40 
76 a a0. 400 322536 629 136-4C 
To) ee SO 645 322563 Se 9 135-490 
76 a 30 929 322577 Bel 134-40 
76 3° 30" 1200 See gt A 600 133-49 
7 3 390 1445 S2eo1o 663 132-40 
76 Te AAU BY eld Be oh 6 32248? 604 131-40 
76 ao 2 ers 322439 667 139-40 
76 oo, ee 3224462 625 129-40 
TO. Ts oa 205 32-402 Hoe7 128-40 
76 a a | (ea es 32e419b 607 120-40 
76 see | 1 Pegi) Boe 6e7 127-40 
76 owners | ec 32e¢289b 607 127-40 
76 Sipe P| 900 31s 97 7, 7eol 126-49 
rf a ae B | 90% 31.997b Tel 126~-4C6 
76 S yew Soa We bet he 31.806 723 126= 0 
76 SS oa id Bags i LS 31. 835b 73 Tao~—) 4) 
76 Emer Giaidle ee ip Bye 29-558 Te3 L255 
76 RES. AE ce ee 29.2564b Pr cae ks hog Me, 


b MENOCTES SALINITY SAMPLE TAKEN FROM A 
BUCKET. ALt OTHER SAMPLES TAKEN FROM 
THE SEAWATER LOOP 


Oceanographic Data Obtained on Cruise P-76-3 


(CODC Reference No. 15-76-003) 
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Results of Hydrographic Observations 


(P-76-3) 


DEPTH, METRES 


1.00 


moo Ui 


| . vf 
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QFFSHORE OCEANOGRAPHY 


REFERENCE NO. 
POSITION 50— 
HYOROGAPHIC CAST DATA. 


PRESS TEMP 


te) 4.91 
9 4.85 
10* 4.85 
18 4.87 
20* 4.86 
2é8 4-283 


30* 4.83 

47 4.84 
50* 4.84 

RE 4.82 

75* 4,82 
99 4.81 
100* 4.81 
125 4.80 
150* 4.84 
152 4.84 
175* 4.77 
179 4.76 
200* 4.54 
208 4.46 
225* 4.40 
250* 4.33 
264 4229 
300* 4.09 
320 3.99 
400* 3.287 
435 3.82 
500* 3.72 
542 3267 
600* 3454 
639 3.46 


76> 3= 
020 Ny» 


SAL 


320774 
32-786 
32.783 
322766 
32-766 
320767 
32.768 
32.775 
32.775 
32.772 
32.772 
32-768 
32.798 
33.298 
Ase Tell 
33.742 
33.782 
33.789 
332820 
33-830 
332854 
332.8285 
33.901 
33-945 
33.968 
34.035 
34.060 
34.125 
34-162 
34.143 
34.131 


GROUP 
1 
145- 


DATE 10/7 4/76 


Oe0 W 


SIGMA 
T 
252948 
25 0964 
25-961 
25-946 
2592947 
252951 
25-951 
25 «956 
25.956 
25.956 
252956 
25 0954 
252978 
2620374 
262697 
26e721 
262761 
260767 
262816 
26.833 
2606858 
26-890 
26-907 
26 0963 
262992 
272057 
272082 
270143 
272178 
2% ettS 
272174 


ss) 


SVA 


206-8 
20564 
205-6 
20722 
207.0 
206.8 
20627 
206.5 
206.5 
206.7 
206.7 
207 ol 
204.8 
167.5 
137.1 
134.9 
131.4 
130.8 
126.2 
124.7 
122-5 
119.6 
118.1 
113.1 
110.5 
104.8 
102.7 
97 4 
94.3 
94.8 
95.2 


GMT 


THETA 


4.91 
4285 
4085 
4.87 
4.86 
483 
4.83 
4.84 
4.83 
4-81 
4.31 
4.80 
4-80 
4.79 
4.83 
4.83 
4.76 
4.75 
4.52 
4.44 
4.39 
4.31 
4.27 
4.07 
3.97 
3.84 
379 
3.69 
3.63 
3650 
3.42 


19.0 


SVA 


(THETA) 


206.6 
20521 
205.3 
206.7 
20626 
206-3 
206.2 
205.7 
205.7 
205-7 
29:5. 7 
205-S 
20367 
166.0 
135.3 
133-0 
129.2 
128.6 
124.0 
1224 
120.0 
116.9 
115.3 
110.0 
107.3 
101.0 
987 
92.8 
895 
89.7 
39.8 


STATION 


DELTA 
D 
0.0 
0219 
0221 
0237 
Oo 41 
0.58 
0.62 
0.98 
1.03 
1.50 
1.55 
2205 
208 
2054 
292 
2.95 
3-25 
3« 30 
3657 
3-66 
388 
4218 
4-235 
4.76 
4299 
Se 84 
6.29 
62 36 
72025 
7eS8l 
8.17 


p 


OXY 


S QUND 


1468. 
1468. 
1468. 
1468.6 
1468.6 
1463-6 
1468. 
1463-6 
1468. 
1468. 
14696 
1469. 
1469. 
1470. 
1471. 
1471. 
1471. 
1471. 
1471. 
1471. 
1471. 
1471.6 
1471.6 
1471. 
1471. 
1472.6 
14726 
1473.6 
1473.6 
14746 
1474. 


DEPTH, METRES 


T 30.50 


1.00 


2.00 


31.50 


8, 


OXYGEN, ML/L 
4. 00 6 


SALINITY, O/00 
32.50 33 


TEMPERATURE, 
7.00 10. 


8.00 


34.50 


13.00 


10.00 


35.50 


16.00 


CFFSHORE OCEANOGRAPHY 
REFERENCE NOs 76=— 3= 
POSITION SO—- 0.0 Ny 
HYDROCGAPHIC CAST DATA 


PRESS TEMP SAL 


0 4.90 32¢765 
10* 4289 324764 
20* 4.88 320764 
24 4-88 320764 
30%* 4.88 3227656 
50%* 4.39 322769 
75* 4.290 Siegel (2 
S7 4.290 322¢774 

100* 488 32.792 
UG 4.80 32-870 
t2s5 4.99 335372 
150* 4.79 330478 
175* 6262 33567 
200* 4247 332644 
225% 4034 B36 Pols 
250% 4222 332773 
288 4.206 33-855 
300* 4204 332879 
400% 3-87 342052 
481 3276 342163 


GROUP 
2 
145= 


DEPTH 


0) 
18 
23 
24 
35 
62 
83 
96 
100 
BS Lis) 
124 
159 
189 
215 
238 
258 
286 
301 
408 
477 


DATE 12/7 4/76 


0.0 WwW 


SIGMA 
T 
252942 
25 2943 
25 0943 
252943 
25 2944 
252946 
252948 
25 0949 
252965 
262036 
262412 
266518 
262607 
26-685 
262753 
26-813 
262895 
262916 
276071 
272170 


alraal 


SVA 


207 64 
20724 
207 4 
207-4 
207.4 
207 24 
207 04 
20745 
20620 
199.5 
164.0 
154.1 
145.8 
138.7 
132 64 
126.8 
119.3 
117.4 
103.6 
94.8 


GMT 


THETA 


4.90 
4288 
4.38 
4.88 
4-88 
4.89 
4-89 
4.89 
4087 
4.79 
4.98 
4.77 
4.60 
4045 
4-232 
4.20 
4204 
4.202 
3284 
Sie 7 3 


19.9 


SVA 


(THETA) 


207.22 
207-1 
207.0 
207-0 
20629 
206.7 
20652465 
20624 
20428 
198.1 
162.5 
152.3 
143.8 
U36ieS 
130.1 
124.3 
116.5 
114.4 

99.8 

90.3 


STATION 


DELTA 
D 
0.0 
Ona} 
0.41 
0.50 
0.62 
1.04 
1256 
2.01 
2208 
2&0 
2. ST 
2.95 
3,32 
3.68 
A Oe 
4.34 
4.81 
4.95 
6205 
6685 


p 


POT. 
EN 
0.0 
Oo Cl 
0.204 
0.06 
Oe10 
O26 
0.59 
0.99 
1.06 
1.42 
1262 
2214 
2.78 
3246 
4019 
4697 
6226 
6. é8 
10.261 
14.220 


OXY 


S OUND 


1468. 
1468. 
14686 
1468. 
1468.6 
1468. 
1469.6 
1469. 
1469. 
1469. 
1471. 
1471. 
1470. 
14706 
1470. 
1470.6 
1470.6 
14706 
1472. 
1473.6 


10.00 
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SHEEN oles 


JLeob 
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OFFSHORE OCEANOGRAPHY 
REFERENCE NO. 76=— 3= 
POSITION 5S0- 0.0 Ne 
HYDOROGAPHTIC CAST DATA 


BRE SS TEMP SAL 


0 SS iS) 32:6 735 
10 Deke 7 326779 
20 5224 326804 
30 5e23 320791 
49 Svea t 32685 
SO* Seat 320785 
74 5221 322784 
75% Se21 322734 

100 5e20 Saye as 
12S 5.02 332431 
150 42983 Ase Ge. 
ares) 4.76 33-801 
200 4258 SVSIST Sys 
Bee 4248 332848 
250% 4.38 33-862 


cM oty | 4.38 332862 
300* 4.16 336926 
AO 4e15 332928 
400 3.89 342136 


4596 3276 342135 
S00 3675 34.136 
5 eR 3260 344156 
600* 3658 34¢165 
700 3239 3422238 
800* SiG 2S) 34.3900 


= aha Bis Us! 34.2318 
900* 3204 34-2351 
emesis) 2289 34.387 
1000* 2236 34.392 
1) eG) 2266 342418 
1?00* 2057 346446 
1314 2e45 342434 
1500* 2426 34486 
We 65 2e16 342487 
1306 1.99 34.576 


GRQUP 
4 
145- 


DEPTH 


ie) 

10 
20 
3C 
49 
SO 
74 
Zo 
99 
124 
149 
174 
199 
225 
248 
249 
2983 
299 
397 
4G2 
496 
383 
DIST, 
704 
797 
823 
895 
971 
991 
1109 
1191 
1300 
1490 
1595 
188 3 


DATE 22/7 4/76 


0.0 W 


SIGMA 
a 
25.909 
250911 
252934 
25-925 
2520923 
252-923 
252922 
252922 
252924 
262455 
262729 
ENSUE TOTO 
Ze. 8ec 
262845 
26 e866 
262867 
26 2942 
262943 
2%e135 
272148 
270149 
272180 
272190 
272266 
ETE SAN 
272349 
27.389 
272431 
272437 
272476 
27 eSQG 
272e346 
PIER Slee! 
TAR SSI Co 
272.657 


123 


SVA 


210.5 
21064 
208.2 
209.2 
209.7 
209.7 
209.9 
209.9 
240.0 
159.9 
loa. 
129.9 
Ree 
12367 
eRe) 
121.9 
TS f 
Wid. 9 
O76 5 
97.0 
969 
94.4 
93.6 
8568 
Bi 2 
7905 
76 20 
7203 
TA ero 
683 
65.7 
62.2 
60.8 
60 «1 
52 09 


GMT 


THETA 


5233 
5e27 
S224 
50223 
Deak 
5e21 
5220 
5220 
5219 
5-01 
4.97 
4.75 
4.56 
445 
4.36 
4.36 
4.13 
4213 
3-86 
3s 2) 
See? 2. 
3.56 
36°53 
3234 
Sie l 7, 
3012 
2298 
2282 
2-79 
eile! 
2049 
2035 
2216 
2205 
1286 


18.0 


SVA 


(THETA) 


210.2 
MOG 
207.8 
208). 7 
208-5 
208.3 
209.0 
209.0 
20867 
158.3 
132.3 
Veet 
123.5 
P2Nee2 
Dige2 
en She 
Teierel 
Lies 
W320 
G20% 
92.2 
89.3 
88.7 
Bite! 
Taw 
Tsien! 
69.2 
65.3 
54.7 
61.9 
53.1 
54.2 
52.6 
51.6 
4325 


STATION 


DELTA 
D 
0.0 
Geral 
0.42 
0.63 
1.03 
1.05 
1.56 
1.5, 
2610 
2,57 
2.93 
3.26 
3.58 
3.39 
4019 
4.20 
EP aS) 
481 
5.85 
6.78 
6.31 
7206 
Teer 
A.67 
9.51 
9.76 
10.30 
19.89 
Hi. 03 
11.88 
1 Ae 41 
13.14 
14.28 
14.96 
16.63 


Pp 


POT. 
EN 
0.0 
0.01 
0.64 
0210 
0.26 
0.27 
0.59 
0.50 
tis OF 
1.60 
Bey 
2.66 
3.28 
3.54 
4.63 
DE 3) 
6035 
5240 
10.12 
14.36 
14.55 
19224 
19,92 
25239 
rere y 
34.46 
Both 
44.92 
466024 
55234 
61.66 
70-96 
87.30 
93.17 
£27.94 


OXY 


SOUND 


1469. 
1469. 
1469.6 
1470. 
1470.6 
1470. 
1470. 
1470. 
1471. 
1471. 
1472.6 
1471. 
1471. 
1471. 
1471.6 
1471. 
1471. 
1471. 
1472. 
1473. 
VAT Se 
1474. 
1474. 
1475. 
14766 
14766 
1477. 
1477. 
1478. 
14796 
1480. 
1481. 
14836 
1485-6 
1489. 


DEPTH, METRES 


* 4.00 2.00 


Mp 30.50 S50 


124 


OXYGEN, ML/L 
4. 00 6.00 8.00 10.00 
SALINITY, O/O0 
32.50 a7 90 34.50 35.50 
TEMPERATURE, C 
7. 00 10.00 13.00 16.00 


te O0- 4.00 


OFFSHORE CCEANOGRAPHY 


RiePmetNCeE NG. 
POSITDPON S10 = 


76- 3> 
OeO Neo 


HYDSOGAPHIC CAST OATA 


PRESS. TEMP 
0 5 034 
10* 5026 
20* 5224 


24 5.223 
30* 5022 
49 5-19 
SOx 3219 

75% 5-18 
100* 5217 
1186 Se Ii, 
125* 5-10 
150* 42389 
175* 4.71 
200* 4.56 
225* 4242 
250* 4.30 
293 411 
300% 4.09 
400 3-87 
485 372 


SAL 


322769 
32-768 
326768 
320768 
32.773 
322784 
32¢784 
322790 
32-795 
326797 
32-869 
332089 
332276 
332437 
332580 
33-708 
33-901 

33-0911 

342035 
342118 


GRQUP 
S 
145- 


DEPTH 


N 


DATE 27/ 4/76 


0.0 W 


SIGMA 
is 
252895 
25 0904 
252906 
2520907 
252912 
2526924 
25 e924 
25-930 
25 0934 
252937 
26.001 
260199 
262366 
260511 
26.639 
262753 
262926 
26 09 36 
272057 
Chel ss 


125 


SVA 


211.8 
21160 
211.0 
21029 
210.5 
209.5 
209.5 
2092-2 
209.0 
209.0 
202.9 
184.3 
168-6 
15561 
143.1 
132.5 
11624 
115-6 
104.8 

97-7 


GMT 


THETA 


5034 
5026 
BY 7215} 
S023 
Se22 
5219 
5219 
SI 1 UTA 
Selig 
5016 
509 
4.88 
4.79 
4.54 
4240 
428 
4.09 
4.07 
3684 
3269 


18.8 


SVA 


(THETA) 


211. 
210. 
210. 
210-5 
209.9 
208.8 
208.7 
208422 
207.27 
207.6 
201.4 
1826 
166.7 
153.0 
140.7 
129.9 
113. 
112. 
191. 

G36 


a ~w in 


a Onmwm 


STATION 


DELTA 
D 
0.0 
O02} 
0242 
O0651 
0.63 
1.04 
1205 
1.58 
2e 10 
2047 
2262 
3210 
3655, 
3295 
4.32 
4.67 
5220 
S28 
6237 
Ceres. 


p 


POTe 
EN 
0.90 
Oo Cl 
0.04 
Oe 06 
0.10 
0+26 
Oe 27 
0-60 
1.07 
1-48 
1.67 
2034 
3207 
32495 
4.65 
53249 
6296 
7220 
li.il 
14.6598 


OXY 


SOUND 


1469. 
1469. 
1469. 
1469. 
1469.6 
1470. 
1470. 
1470. 
1470.2 
1471. 
1471. 
1470. 
1470. 
1470. 
1470.6 
1470. 
L471. 
1471. 
1472.6 
1472. 


DEPTH, METRES 


6 
x OXYGEN, ML/L 
0.00 2.00 4.00 6.00 
7 SALINITY, O/O0O0 
30.50 31.50 32.50 33.50 34.50 35.50 
A TEMPERATURE, C 
1.00 4u.Od 7.00 10.00 13.00 16.00 


6.00 10.00 


id 

5 

B- . - fe = 8 5 
8- 

Y 
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OFFSHORE GCCEANCGRAPHY. GROUP 
REFERENCE NOs 76— o= 6 DATE 27/7 4/76 GMT 23-5 


POSITION 50— O60 Ny 145—- 0.0 W STATION p 
HYDROGAPHIC CAST DATA 


PRESS TEMP SAL DEPTH SIGMA SVA THETA SVA4A DELTA POTe Qx¥ SCUND 
a (THETA) O : EN 
0) 5 ohifemD Die Tih S 10) 250885 21268 Die Pi 22ieS 0.0 0.20 14706 
10* 5.30 S201 US Bz 252904 2 ent 5230 21028 O0o21 9. Ci 1469.6 
20* Nera ae TiS 40 25.2909 210 «7 5225 PISO) A! 0242 O4« 04 14696 
S3O%" Ser 2 32e772 46 25e912 ZNOetS Geel 2006 0263 0210 1469. 
50% SolS S32e772 2 25-915 210.3 S3e«18 209-6 1205 0.27 1470. 
= 5-18 322772 Ss 25e916 21044 50i8 20965 1.12 0-31 1470. 
Toe 'S seb iv. 320774 79 25-918 21004 5e1l7 209.4 1.98 0.60 1470.6 
100 Sol y 3 Ze LS 100 25-919 210 «4 5016 209-2 Zoe 1207 14706 
104 Sel 7 326775 Los 25-919 ZO tS SelG 20G-22 2018 ie LS 1470. 
V295e 5407 332282 126 266331 171.6 5-06 UGO:< 2 2260 1-64 . 1471.6 
150 4.98 332778 149 2626734 L333 7 4.97 131.8 2.97 2216 4 14726 
175* 4.74 336804 ras 266782 129.4 4.273 L2% 02 3230 2270 1471.6 
194 4.58 33.822 rss) 26 0814 12624 4257 124.23 3255 3e16 1471.6 
?2?00* 4.54 33-827 200 26 e822 125.8 4.53 123.5 3262 30 at 1471. 
225* 4.40 33-850 en 262856 12267 4238 120.22 3093 3.98 1471. 
250% 4.26 332870 Zor 26-886 120.0 4224 11724 4.23 471 14¢71Le 
Zag a 4.15 33-8987 ati 262911 117.7 4e13 115.0 4.50 5044 1470.6 
300* 4.07 35 III) Wf SO 262942 114.69 4.05 112.0 4-32 6-36 i471. 


394 3285 342003 391 27 20 34 107.0 382 103-3 5-86 10.04 1471. 


DEPTH, METRES 


af 30.50 31.50 


128 


OXYGEN, ML/L 
4.00 6.00 8.00 10.00 


* 9.00 2.00 


SALINITY, O/00 
32.50 33.50 34.50 35.50 


13.00 16.00 


TEMPERATURE, C 
7.00 10.00 


1.00 


OFFSHORE QCEANOGRAPHY 


REFERENCE (NO. 
POSITION 50= 


76--3- 
0.0 No 


HYDROGAPHIC CAST DATA 


PRESS TEMP 


0 5Se22 
9 520 
10* 5.19 
18 5.15 
20* Sie 15 
28 Sel5 
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SURFACE SALINITY AND TEMPERATURE OBSERVATIONS 
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SURFACE SALINITY AND TEMPERATURE OBSERVATIONS 
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